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IHFBOVED MACHINE FOB POLISHING H0LDINO8 AND 
SUBFACEB. 
In the ordinary process of making wood moldings, when 
the strips leave the cutting tools, they have a rough face, 
which must be finished before they can be oiled or painted. 
This operation is now done by hand by the use of sand paper, 
emery, etc. Like all hand labor, in which the workman be- 
comes a mere animated machine, this proceeding is both te- 
dious and costly; be- 
sides, it is at best im- 
perfect, since the pe- 
culiar forms of certain 
patterns frequently 
prevent neat and care- 
ful work. In brief, 
the operation is one 
which so specially in- 
vites the labor of the 
machine that it will - ^ 

probably be a maiter ^^ ^ 

of some surprise for 
our readers to learn 
that, despite the im- 
mense variety of 
woodworking appara- 
tus in the market, ap- 
paratus seemingly ca 
pable of converting 
wood into every pos- 
sible shape and form, 
there has hitherto 
been no device for 
accomplishing so ne- 
cessary and yet, as 
compared with a score 
of other everyday 
processes, simple a 
requirement. We need 
hardly preface the 
following description 
by saying that the 
machine referred to, 
and herewith illustra- 
ted, bids fair to be a 
very useful invention, 
the more so since its 
capabilities are not 
confined to moldings 
alone, but include 
the scraping and fin- 
ishing of veneered 
surfaces, and the po- 
lishing of coach bo- 
dies, of metal work, 
of glass, and of mar- 
ble. 

In Fig. 1 we give a 
perspective view of 
the Invention, from 
which its mechanical 
construction will ea- 
sily be comprehended. 
Either of the pulleys, 
A, may receive the 

belt and serve as the driver, each having a pitman which 
connects with, and so imparts a rnciprocatory motion to, the 



said belts rests a tightener, E, having a handle conveniently 
located, as shown, and so arranged as to be firmly secured, so 
as to hold the Idler away from or against the belts, as de- 
sired. The object of this arrangement is to enable either 
belt to be thrown into action at will, so that the shaft of pul- 
leys, D, may be caused to travel in either direction. Said 
shaft imparts motion to the lower feed rolls, the upper ones 
of each pair of which are respectively represented at F and 





carriage, B, in which the polishing arrangements, described 
further on, are located. From a small pulley on the same 
shaft as pulleys. A, descends a belt to another parallel shaft, 
on the ends of which are two more small pulleys, one of 
which appears at C. The pulleys last mentioned are con- 
nected to the wheels, D, at one side of the machine by a 
crossed, on the other by a straight, belt. Against each of 



DAYTON'S MACHINE FOE POLISHINQ MOLDINGS AND SUBFACES- 

G. These rolls are covered with rubber so as to grasp the 
molding placed between them, and carry it under the recip- 
rocating polisher, H, and so out of the apparatus. It will 
be seen, however, that, since the machine, as already de- 
scribed, may be caused to run in either direction, the strips 
may be introduced at either end, or may run through one 
way and (the motion being reversed) sent back again, and thus 
kept traversing to and fro under the polisher as long as may 
be desired. The rolls may be easily adjusted, as to their se 
paration, by the screws shown above them, and are rigidly 
connected to the table, which last, however, is entirely de- 
tached from the frame on which the polisher works. It has 
a vertical motion, imparted by the handle at L, and thus the 
work held between the rollers may be raised or lowered bodi- 
ly, and so adjusted with any degree of pressure against the 
rubbing materials. 

So far we have described merely a neat mechanical con- 
trivance of well known devices — the practical appliance 
whereby the gist of the invention is adapted for use. The 
essential feature of the whole lies in the rubber, H, an en- 
larged sectional view of which is presented in Fig. 2 ; and in 
the making of this, resort is had to a simple and ingenious 
process, namely, artificial stone manufacture. It being re- 
quired to dress a certain pattern of molding, a small piece of 
the material is very carefully finished by hand to the exact 
form. This serves as « mold for a concrete of prepared ma- 
terials, which set and crystallize very rapidly, producing, in 



hard fine-grained stone, every curve and angle of the pat- 
tern, reversed, of course, but duplicated with sharpness and 
accuracy. 

It remains now to secure the slab shown at J, Fig. 2, and 
separately in Fig. 3, to a wooden back, interposing between 
it and the latter a sheet of India rubber, K, to add to the 
elasticity, and then to fasten the whole in the box, H, by 
means of the set screw shown on the latter in Fig. 1. In the 

box, however, as will 
be further seen from 
Fig. 2, is a simple ar- 
rangement for supply 
ing emery dust, glass, 
or pumice, between 
the stone and work, 
or even for admitting 
water to the same lo- 
cality when desired. 
The emery is intro- 
duced through the 
aperture shown in the 
cover, and falls to the 
bottom of the box, 
whence, if not pre- 
vented by the closing 
of the slide, L (opera- 
ted as shown by the 
handle above ), it 
gradually escapes 
through small holes 
to the face of the 
stone. The polisher 
then, as already de- 
scribed, travels to and 
fro, constantly rub- 
bing the molding; 
while at the same 
time, having a free la- 
teral play, it readily 
adapts itself to any 
twist in the same. 

We have witnessed 
this machine in ope- 
ration and can state 
that it turns out excel- 
lent work, the mold 
ings certainly posses 
sing much clraner and 
sharper angles and 
corners than could 
be produced by the 
hand process, unless 
the polishing stone 
were removed from 
the apparatus and 
operated by hand, as 
it well might be, al- 
though of course at 
the expense of time. 
Hard wood or soft 
wood surfaces are po- 
lished with equal 
ease, a matter of some 
difficulty in the last 
instance, as soft faces are usually gummy and difiScult to 
dress, and the use of loose powder effectually relieves this 
trouble. 
Patented June 29, 1875. For further particulars regard- 




ing price of machines, and for rights, address the patentee, 
Hon. John A. Dayton, 30 Hanson Place, Brooklyn, N. T. 



A NEW cheap coating for wood, which is very adherent even 
when exposed to the weather, consists in simply brushing the 
surface with a solution of persulphate of iron of 2° to 2|° 
Baume. The blue gray tint which this acquires on drying 
changes to an agreeable brown when linseed oil varnish is 
applied. 



1 1876 SCIENTIFIC AMERICAN, INC. 



176 



^tmtxiu %mmtm. 



[March 18, 1876. 



^mutifiiC 




MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEKLY AT 
NO. 87 PARK ROW. NEW YORK. 



O. D. MUNK. 



A. K. BBACa. 



TERIHS. 

One copy, one year, poBtage Incladed S3 30 

Onecop7, ilz months, postaKe Inclnded 1 60 

Clnb Rated. 

Ten copies, one year, each S2 10, postage Inclnded 837 00 

Overten copies, same rate each, postage Included 3 70 

^^By the new law, postage Is payable In advance by the pnbllBhers. and 
the subscriber then receives tLe paper free of charge, 

NoTS,— Persons subscribing will please to give their full names, and Post 
Office and State address, plainly written, and also state at which time they 
wish their subscriptions to commenccotherwlse the paper will be sent from 
the receipt of the order. In case of changing residence, state former ad- 
dress, as well as give the new one. No changes can be made unless the for- 
mer address Is given. 

If any of our readers fall to receive their numbers regularly; If the direc- 
tion is not plainly written; If premiums are not received; or If there Is 
tault of any sort at this office, we will thank our friends to send us postal 
card complaints, and repeat the same. If need be, until the remedy Is effect- 
Do not hesitate to complain. We desire to keep all matters between 
elves and patrons right and satisfactory. 



VOLUME XXXIV., No. IS.fNKW Sebikb.] Thirty-first Tea/r. 
NEW TOEK, SATURDAY, MARCH 18, 1876. 



Contents. 

(niustrated articles are marked with an asterisk.) 



Albumen, vegetable (22) 1S7 

Answers to correspondents 186 

Asphalt, dissolving (17) 186 

Battery, the Leclanche (4) 186 

Beard, destroying a (11) 186 

Boraclcacld, teot for 180 

Brass shells, cleaning (12) 186 

Burns, treatment of 178 

BUBlness and personal 186 

Carboiiateof soiia, dry (28) 187 

Cement for joints of ovens ... 183 
Cement for sealing bottles (23)... 187 

Cloth-folding machine* 178 

Colors of flowers (14) 186 

Docking vessels, new mode of*... 182 

Dredging, pneumatic 179 

Electric Induction phenomena (6) 186 
Electric shocksfrom coll8,etc.(24) 187 

EleclTO-copperlug zinc !2).. 136 

Electro-magnets, wire for (4) 186 

Enamelln^tlnc (31) 187 

Engine economy (26).... 18] 

Engines, proportions of (19) 186 

Eyeball , currents In the 178 

file carrier and flllng block* .1-14 

Files, fuses, and low water alarms* 184 

Fire extinguisher trials Ii6 

Flour mills, power for 182 

Flowers, colorB of, etc. (14) 186 

Forglngs, drop, etc . (8) I* 

Fuses* 184 

Gas lighting In New Vorkclty.... 178 

Glass, refining J77 

Greenhouse, the-.- 178 

Headmufl, Improved* 180 

Ice manufacture, artlnclal 177 

Induction coll troubles (7). 186 

Ink for stamping leather (15) 186 



Life In great cities 183 

Light from mech anlcal force • 181 

Locomotive drive wheels (35) ... . is7 

Logarithms (34) 187 

Marie, the plant 186 

Metal-testing board, the U. S. ... 176 

Meteor, killed bv a lp3 

Microscopical observation 178 

Moon, the laO 

wew books and publications 185 

Nickel plating (16) 186 

Oil In a well (23) 187 

on. testing kerosene * 182 

Opium poppv, the* 183 

Owl parrot, the* 183 

Paint, weatherproof (30) 187 

Patent decisions, recent 184 

Patents, American and foreign... 185 

Patents, official list of 187 

Phosphorus lamp, the (4) 186 

Photographs, Instantaneous (20), 186 

Plants, mindin 176 

Poisoned arrows. Papuan 183 

Poisoning from Paris green 177 

Polishing moldings, machine for* 175 
Porcelain slates, roughing (21).... 187 

Raising a barn (10) 186 

Recipes, useful 181 

Rheumatism, cure for 182 

Rusting of Iron 177 

*^aw. scroll or reciprocating* 179 

Stearin, distilling* 179 

Strikes, how originated 180 

Telescope, submarine (4) 186 

Tin, crystal surf ace on (29) 187 

Toy. novel 183 

Water alarms, low* 184 

Water for aquaria 186 



Intelligence and labor 180 Waterproofing composition 175 

Iron for malleable castings (33)... 187 Water supply for cities (18) 186 

Lead In the system (27,32) 187 'Wrench, rapid transit* 182 



THE SCIENTIFIC AHEBICAN BUFFLEHENT. 
No. 12. 
For the Week endlni March 18, 1S76. 

TABLE OF CONTENTS. 

1 MECHANICS AND ENGINEERING. With 26 Bgures.-New Bellows 
Steam Engine, 2 figures.— New Motion Timer. 1 figure . —Chromo.Thermo- 
meterfor Testing Oils, 2 figures.— Improved Rotary Pump, 4 figures, — 
Foe SlKO^'^iT figures,— The St, Gothard Tunnel, by D. K. Clakk, C.E., 
witli I* figures.— New Combination of Propellers for War Ships, by G. 
Quick, R.N. —Marine Propulsion.— The Khallauts of India, 1 figure. 

II. LESSONS IN MECHANICAL DRAWING. -By PeofibboeC, W.Mao- 
Cord, with 7 figures. 

HI. TECHNOLOGV. With 7 figures.— Apparatus for Aging Distilled Spir- 
its, 1 flcure.— Imparting Resonance to Alloys.- To Refit Leaky Plugs to 
their Cocks, by Jobbiia Robe, 2 figures.- Plumbago —Preparation of 
Indigo.— American Needle and Fish Hook Company.— Condensed Beer, 
by Dr. Bartlett.— A Model Patent Offlce.-New Hoisting Apparatus 
2 figures.— Base Ball, 2 figures.— Leveling Land, 2 figures. ' 

IV. THE INTERNATIONAL EXHIBITION OF 1876. With 2 engravings 
—The Shoe and Leather Building, 1 figure.— The Newspaper Building, i 
figure.- Shoe and Leather Industries.— Enlargement of the Art Gal- 
lery.— Japanese Work at the Centennial Grounds.— Centennial Jury 
Work.— Exhibition Notes.- Enlargement of the Main Building. 

V PROCEEDINGS OF SOCIETIES.— Royal Institution.— British Scandi- 
navian Society.— New Vork Medical Journal Association. 

VI. FISH CULTURE.- With 7fignres.— Artificial Breeding of salmon, by 
Grenville Fennell. 

VII. NATURAL HISTORY, GEOLOGY, ETC.-The Great Sea Serpent. - 
Limits of Microscopic Power.— Border Territory between Animal and 
Vegetable, by Peofkbbor HnxLET.— The Origin of the Primary BockB 
by Professor H1CK8.— Arctic Fox.— The Reindeer and Musk Ox.— The 
Walrus.- The Seal.— The Greenland Hare.— Wolf Dogs.— Arctic Birds. 

VIII.— MEDICINE, HXGIENE, ETC.— Recent Discoveries In the Physiolo- 
gy and Pathology of the Brain, by Dr. Dupuv,— Relation of Sewer 
Grades to Zymotic Disease.— Diphtheria.— Strange Sickness In Ore Mills. 
—Tests of Hearing by Konlg's Rods.— Perceptlonof the Human Voice — 
Electricity In Ear Diagnosis.— Alterations of the Brain In Typhoid 
Fever.- Baldness. 

IX. MISCELLANEOUS.— Our Present Population.— Census of New York 
State.— Fast Walking Horses. 
The SoiENTiFio Ahbrioan Supplement Is uniform In size with the 
Scientific American. Terms of subscription for Supplement, $5.00 a 
year, postage paid, to Bubscrlbera. Single copies, 10 oents. Sold by all 
news dealers throughout the country. 

COMBINED RATES. 

The Scientific American and Scientific American Supplement will 
be sent together for one year, postage free to subscribers, on receipt 
of J7.00. 
Remit by postal order. Address 

MUNN * CO., Publishers, 

S7 Park Row. New York. 
17" Single copies of any desired number of the.tiuppLSMENX sent to 
any address on receipt of lO centa. 



If our own experience is any evidence of improvemeni in 
the times — and we believe it is — there is a vast change for 
the better, over last year. Our patrons have never renewed 
their subscriptions at the commencement of a year more 
promptly ; and we have never had bo large an accession of 
new subscribers as have come to us since the 1st of January. 
Notwithstanding the provision we had made for a large in- 
crease in our circulation, by printing several thousands extra 
of the first ten numbers of the year, we find some of the edi- 
tions are already exhausted, which will prevent our sending 
complete sets of back numbers from the commencement of 
the volume. The first six numbers ean be supplied, and 
some of the subsequent issues, but, we regret, not all. If 
persons, when remitting their subscriptions, express a wish 
for such back numbers as we can supply, those not out of 
print will be sent : otherwise, the subscriptioBg will com- 
mence from date of their receipt. 



HIND IN FLANT8. 

" 'Tls my faith that every flower 
Enjoys the air it breathes." 

So wrote Wordsworth long ago, and very often the poet's 
prophetic spirit anticipates results which slowly demonstra- 
ting Science arrives at only after many years of patient ob- 
servation and logical deduction. Is it possible that Words- 
worth's faith in the capacity of vegetation to enjoy was 
really such an anticipation, that the consciousness which en- 
joyment presupposes is in any degree a function of plants? 

There L<! certainly a growing disposition on the part of 
scientific men to accept such a position, and the evidence in 
support of it has already become too abundant to be over- 
looked or despised. 

As Dr. Forbes Winslow has remarked, vegetable life is so 
universally assumed to be, as a matter of course, uncon- 
scious that it appears to many a mere folly to express a 
doubt of the correctness of the assumption. But, he con- 
tinues, let a close observer and admirer of flowers watch 
carefully their proceedings on the assumption that they not 
only feel but enjoy life, and he will be struck with the im- 
mense array of facts which may be adduced in support of it. 
Endow them hypothetically with consciousness, and they 
appear in a new and altogether different aspect. His con- 
clusion is that they are undoubtedly in the same category in 
this respect with the lower forms of animal life, respecting 
which it is impossible to determine whether they have con- 
sciousness or not. 

Dr. Lander Lindsay goes further, and regards mind and all 
its essential or concomitant phenomena as common in various 
senses to plants, the lower animals, and man ; and he backs 
his belief with a cogent array of evidence, which, while it 
fails to demonstrate absolutely his position, shows very 
clearly the drift of scientific opinion. 

Dr. Asa Oray, after speaking of the transmission of the 
excitability of sensitive plants from one part of the plant to 
another, the renewal of excitability by repose, and the power 
which the organs of plants have to surmount obstacles to 
positions favorable to the proper exercise of their functions, 
goes on to say that, when we consider in this connection the 
still more striking cases of spontaneous motion which the 
lower algae exhibit, and that all these motions are arrested 
by narcotic or other poisons — the narcotic and acid poisons 
producing effects upon vegetables respectively analogous to 
their effects upon the animal economy — we cannot avoid at- 
tributing to plants a vitality and a power of making move- 
ments toward a determinate end, not differing in nature, per- 
haps, from those of the lower animals. Probably, he adds 
with characteristic cautiousness, life is essentially the same 
in the two kingdoms; and to vegetable life faculties are 
superadded in the lower animals, some of which are here and 
there indistinctly foreshadowed in plants. 

Darwin has observed in the drosera rotundifolia a faculty 
for selecting its food, which in animals would certainly be 
attributed to volition. Mrs. Treat has described the same 
trait in the plant. On being deceived by means of a piece of 
chalk, the drosera curved its stalk glands towards it, but, im- 
mediately discovering its mistake, withdrew them. The 
plant would bend toward a fly held within reach, enfold it, 
and suck its juices ; but would disregard the bait if out of 
reach, showing not only purposive movement (or a refusal to 
move, as the case might warrant), but also a certain power of 
estimating distance. 

Again, Darwin has shown that the more perfect tendril 
bearers among climbing plants bend toward or from the 
light, or disregard it, aa may be most advantageous. Also, 
that the tendrils of various climbers frequently attached 
themselves to objects presented to them experimentally, but 
soon withdrew on finding the support unsuitable. He Eays 
of the Ugnonia capreolata that its tendrils " soon recoiled, 
with what I can only call disgust," from a glass tube or a 
zinc plate, and straightened themselves. Of another big- 
nomia, he says that the terminal part of the tendril exhibits 
an odd habit, which in an animal would be called an instinct, 
for it continually searches for any little dark hole in which 
to insert itself. The same tendril would frequently withdraw 
from one hole and insert its point in another. In like man- 
ner, spirally twining plants seem to search for proper sup 
ports, rejecting those not suitable. 

Speaking of phenomena of this sort. Dr. Lindsay makes 
this strong remark : " In carnivorous and climbing plants, 
there is a choice or alternative between action or inaction, 
acceptance or refusal; and the choice made is not always 
judicious. There may be an error, and the error may be cor- 
rected ; but in order to such correction, there must surely be 
some kind of consciousness or perception that a mistake has 
been committed: an exercise of will in making further 
efforts at success, and a knowledge of means to an end, with 
their proper adaptation or application." 

According to Professor Laycock, organic memory is common 
to both animals and plants, and certain lianas seem to exhibit 
it in a marked degree in their antipathy to certain trees. The 
botanist Brown has remarked that the trees which the 
lianas refuse to coil round are physically incapable of sup- 
porting the climbers. 

And not only do many plants act, as one might say, reason 
ably, but some exhibit the opposite quality. In his " Veg- 
etable Physiology," Professor Lawson speaks of the eccentric 
movements of the side leaflets of hedysarum gyrans, which 
make it appear as though the whole plant were actuated by 
a feeling of caprice. 

In many cases observers are, no doubt, self-deceived, and 
mistake a mechanical and wholly unconscious mimicry of 
intelligent action for an actual exhibition of intelligence: 
still such men as Dr. Gray and Mr. Darwin are not apt to be 
deluded by mimicry or figures of speech; and however 



much it may run counter to popular notions of what is proper 
to plant life, the hypothesis that intelligence does not end 
with animal life seems by no means inconsistent with a mul- 
titude of trustworthy observations. 



FIBE EXTINOUISHEB TBIALS. 

A large vacant lot in the upper part of this city was re- 
cently the scene of some remarkable experiments upon a new 
fire-extinguishing apparatus. The trials were devised by 
Mr. Joshua Rose, and were prepared on a scale of magnitude 
sufficiently near to a good-sized conflagration to put the in- 
vention to a test of exceptional severity. The apparatus, 
like most fire extinguishers, involves the use of carbonic 
acid gas, which, after being produced in a generator, is either 
mingled with water in large receptacles, or else forced under 
heavy pressure into a battery of six strong cylinders. The 
general idea is to avoid making the gas on the spot where it 
is used, and either to convey it thither compressed in the 
cylinders, whence it is allowed to escape and mingle with the 
hydrant stream, or else conduct it by pipes to the surface of 
oil tanks, for extinguishing petroleum fires. 

On the experimenting ground, a large brick tank, 30 feet 
wide by 30 feet long, was constructed, and into this about a 
foot of water was placed, covered with the contents of three 
or four barrels of crude petroleum. Along two sides of the 
tank extended perforated pipes, which connected with the 
gas cylinders. The oil being ignited, the vapor burned with 
immense flame, covering the whole 600 feet of area. At the 
moment when the fire seemed flercest, the gas was admitted 
to the pipes ; and escaping therefrom it rushed out over the 
surface of the oil in great white clouds, cutting off the 
flames almost instantaneously and wholly extinguishing the 
blaze within five seconds. The succeeding trial consisted in 
igniting a bonfire of over a hundred rosin barrels packed 
with dry leaves, wood, and other inflammable material, the 
whole plentifully soaked with petroleum. In a few minutes 
this made a larger and even fiercer fire than did the oil. It 
was then attacked by streams of mingled gas and water from 
two seven eighths inch fire hose nozzles. Probably not ten 
seconds elapsed before the flame was under control ; and 
within four minutes from the time the streams were first ap- 
plied, every vestige of fire had disappeared. A heap of dry 
wood was next raised, and on this were placed two full bar- 
rels of crude petroleum. With the blaze thus produced 
the gas and water made short work, putting it out in about 
two minutes. Lastly, it was shown, by practically com- 
paring the stream delivered from the hydrant with the 
same stream after gas had been admitted to mingle with it, 
that the latter was projected to a distance of some fifty feet 
beyond the former. 

The inventor of the apparatus is Dr. J. H. Connelly, of 
Pittsburgh, Pa. We expect shortly to publish a fine engrav- 
ing of it, together with a complete description of its capa- 
bilities. 



THE.UNITED STATES METAL-TESTING BOABD. 

A session of this Board was recently held at the rooms of 
the American Society of Civil Engineers in this city. Our 
readers will remember that the b; ard was appointed by the 
President, under authority of an act of Congress, last spring, 
and the circulars of the Secretary and of the Committees of 
the Board have given the readers of the Scientific American 
a knowledge of the scope and the plan of its work, and have 
awakened an unusual degree of interest in a scheme which 
is of national importance. We are informed that at this meet- 
ing, the President of the Board, Colonel Laidley, reported 
that the great testing machine of 400 tuns capacity had been 
contracted for, and that a considerable amount of work had 
already been upon done it. It is expected to be completed and 
at work at the Watertown Arsenal before the close of the cur- 
rent fiscal year. It is the invention of A. H. Emery, but has 
an independent'straining mechanism, fitted with a strain dia- 
gram apparatus, designed by C. E. Emery to produce dia- 
grams somewhat like those of the autographic testing ma- 
chine of Professor Thurston. It is expected to cost, includ- 
ing foundations and auxiliary apparatus,about $50,000. The 
machine is said, by those members of the Board with whom 
we have conversed, to be a beautifully ingenious apparatus, 
and it is expected to do wonderfully accurate work. The 
beam of a ten tun scale, made on a similar plan, has been 
known to turn with the weight of a nickel cent. No doubt 
seems to be felt of its strength and durability. 

The committees reported progress in their work. The 
committee on wrought iron is working up an extensive series 
of experiments made at the Washington navy yard, under 
the direction of the navy department. The effect of propor- 
tion upon strength of members of wrought iron structures, 
the value of various sizes and qualities of metal for chains, 
the modification of quality by change of size, and the effects 
of time and the phenomenon of the elevation of the elastic 
limit by strain, as well as the simple determination of the 
strength and other qualities of iron of the various well known 
kinds in our markets,are all under investigation by this com- 
mittee, of which Commander Beardslee is chairman. 

General Oilmore, chairman of the committees on iron for 
armor plate and on cast iron, is engaged with his committee 
in collating information and planning experimental work 
in directions equally important. The records and experiments 
of the war department are extremely rich in this kind of ma- 
terial ; and the reports of these committees will embody a 
vast amount of valuable practical knowledge. The distin- 
guished officer who is directing the work will probably be 
able to put it in most useful and accessible form. 

Chief Engineer Smith, of the U. S. Navy, gave an account 
of the work undertaken by the committee on steel for tools 
at the Washington navy yard. All of the best steels in the 
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market are obtained and made into tools, and their value is 
determined by actual use in the machine shops of the navy 
yard. A dynamometer is used to determine the power ex- 
pended,while the losses in weight of the tool and of the metal 
cut by it are carefully determined and compared. Finally, a 
careful chemical analysis of the tools is made ; and the compa- 
rison of their constitution with thejdata, derived, as described, 
will indicate what a good steel really is. It was stated that 
no comparisons by name — which might well be deemed 
" odious " by the less fortunate makers — will be made in the 
report. It is intended that the work of the board shall be en- 
tirely impersonal, and that its results shall do as much good 
and as little harm as possible. 

General Sooy Smith, chairman of committees on girders 
and columns, gave the board an outline of the results ob- 
tained during a very valuable series of experiments, recently 
carried on at the shops of the Cincinnati Southern Railroad, 
to determine the strength of compression members of struc- 
tures, and stated that other equally important investigations 
were to be made for the board at an early date. Incidentally, 
the effect of cold in altering the resisting power of the metal, 
a subject which has been discussed at length in the columns 
of the Scientific American, had received some further 
elucidation, both at Cincinnati and at Washington. 

Mr. A. L. HoUey, the well known pioneer in the introduc- 
tion of the Bessemer process in the United States, and who 
is chairman of the committees on chemical research and on 
modern steel processes, stated that a chemist — Mr. Andrew 
Blair, of St. Louis, Mo. — had been appointed under authority 
of the board, that a laboratory had been fitted up at the 
Watertown Arsenal, and that the chemist had been for some 
time engaged in the analysis of irons and steels sent in for 
test, and on metallic alloys tested by the committee on alloys. 
Promise was given of securing much information that may 
prove of exceptional interest and value. Coincident chemical 
analysis and mechanical testing have never before been sys- 
tematically attempted on such a scale,and this one peculiarity 
in the method of investigation followed by the Board is likely 
to make its work one of vastly greater value and of more 
permanent usefulness than any similar investigation ever at- 
tempted. In this matter the work of this Board is unique. 
Mr. Holley's committees are gradually collecting a very com- 
plete assortment of metals, and the work of testing can be 
commenced immediately upon the completion of the machine 
and the appropriation of the required funds. A Pittsburgh 
firm is preparing a set of several series of steels, each of 
which series is peculiar in its gradation of some one element. 
It is expected that by testing these series, the precise 
effect of each of the more important elements present in steel 
may be traced with accuracy. Nothing like this has been 
attempted before, except in the determination of the eSect 
of varying proportions of carbon in researches by Professors 
Leeds and Thurston, recently, at the Stevens Institute of 
Technology. 

Professor Thurston,chairman of the committees on abrasion 
and wear, on metallic alloys, and on the effects of tempera- 
ture, reported a large amount of work accomplished. A 
specially devised apparatus for determining the effect of 
variations of temperature on the quality of material had been 
designed and partly constructed, and this research had been 
planned. Another season will probably see the work done. 
The work of the committee on abrasion and wear will be 
commenced immediately upon the completion of preparations 
now being made under the direction of the chairman of the 
committee. Meantime, a series of experiments on the value 
of the various standard kinds of unguents in the prevention 
of abrasion and wear of the metals is in progress, under the 
eye of the chairman, in the laboratory for technical research 
of the Stevens Institute of Technology. 

The work of the committee on alloys is reported to be well 
advanced. A large amount of valuable information and a 
very extensive collection of Important data are recorded; and 
the time of the Board was largely occupied in the examina- 
tion of the results of a long series of experiments on bronzes, 
for the publication of which all engineers and mechanics will 
look with interest. No investigation so complete, so ex- 
tended, or 10 accurate has ever been undertaken previously. 
Every grade of bronze, from the copper to the tin end of the 
series, has been examined. The transverse, tensile, com- 
pressive, and torsional resistance, the elasticity and the 
modulus of elasticity, the changes of chemical composition 
due to fusion and to liquation or separation, the density, 
co-efficient of expansion, state of crystallization, character of 
fracture, mechanical condition of aggregation, and, in fact, 
all that the engineer wishes to know, are to be determined ; 
and Professor Thurston is directed by this committee to 
make the research so thorough that, if possible, the necessity 
of its repetition at any time in the future may be avoided. 

There are many other matters in hand, which the Board 
are expected to make useful to the country and to the en- 
gineering profession ; but we have no space to consider them 
here. Some of this work will be described at greater length 
hereafter, and we shall endeavor to keep our readers in- 
formed of the progress made by the Board, whenever the 
publication of their work may enable us to do so. When 
the extent and importance of this national work is fully com- 
prehended, we shall expect to see that the assistance, which 
the circulars Issued by the several committees ask of other 
members of the engineering profession, is rendered gladly 
and effectively. The members of the Board state that, with 
the exception of that given by a few of the most distin- 
guished and public-spirited engineers and manufacturers, 
but little valuable aid has been given them in their investi- 
gations, although they have received encouragement from 
all sides by the generally awakened interest in the subject. 
Some very interesting and valuable material has been seat 



from Europe, where great interest is, evidently, felt in this 
subject. MM. Tresca, Launhardt, Millar, Thompson, and 
other equally distinguished men have shown such practical 
appreciation of the work. 
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[For the Scientific American.] 
ABTIFICIAL ICE HAIIirFACTVBE. 



BY P. H. VANDKR WKTDB. 



The ice crop has failed this winter, and ice will be con- 
sequently dear during the next season ; it will therefore be 
interesting to Investigate how far artificial ice, of which so 
much has been said in late years, can supply this want, and 
form, besides, a lucrative business for those who feel dis- 
posed to commence it. In order to understand the following 
descriptions, it must be remembered that the thermometer 
alone cannot be relied on for measuring definite quantities of 
heat, as the amount of heat which will raise the thermome- 
ter 10° will depend largely on the quality and quantity of 
the matter to be tested, in which the thermometer is sus- 
pended. When, for instance, one thermometer is suspended 
in a pint of water, and another in a pint of mercury, it will 
be found that it will take nearly 2^ times as much heat to 
raise the temperature of the water than to do the same with 
the mercury ; but mercury is 13i times heavier than water 
— 1 pint of water weighing about 1 lb., and 1 pint of mercury 
weighing 13^ lbs — so that it takes 2^ times more heat to 
heat 1 lb. water than 13i lbs. mercury, and 2JX 13^^30 
times more to heat 1 lb. water than to do the same with 1 
lb. mercury. This number 30, divided into 1, adopted to 
denote the specific heat of water, gives 0°033, and this is 
called the specific heat of mercury, and so the specific heat 
of iron is found to be Oil, of copper 0095, of lead, 03, etc. 
So much for the influence of the quality of the matter, but 
the quantity still more affects the amount of heat required : 
for to heat a gallon of water will evidently take 8 times as 
much heat as is required to heat a pint. And as these dif- 
ferences in the required amounts of heat cannot be indicated 
by degrees on the thermometer alone, it is necessary to es- 
tablish a standard or unit of heat which actually indicates 
its amount ; and it has therefore been agreed upon to accept 
an amount of heat sufiScient to raise the temperature of 1 lb. 
of water 1° Fah. as the unit of heat, by which all other 
amounts can be measured and compared. 

It is obvious, from the specific heat of iron, copper, mer 
cury, and lead, given above, that 1 unit of heat will cause a 
rise in temperature of 1° Fah. in 1 lb. water, in 9 lbs. iron, 
in 101 lbs. copper, in 30 lbs. mercury, and in 33 lbs. lead : 
which numbers correspond to 1 divided by the fractions re- 
spectively denoting the specific heat of the different metals. 

Of more importance than the specific heat is the latent 
heat, that is, the heat which bodies absorb when changing 
from the solid to the liquid state, and which they again give 
out when returning from the liquid to the solid condition. 
So ice when melting, on changing into water, will absorb 
heat, and cause it apparently to disappear ; and this to such 
an extent that 1 lb. of ice of 32° Fah. will require 1 lb. of 
water of 174° to melt it, when the result will be 2 lbs. of 
water of 32°. It is then seen that the ice has absorbed 142 
units of heat to change it into water of 32°. These 142 units 
are called the latent heat of water ; and in the process of 
congelation they have to be extracted. On this principle is 
ordinarily based the method of making artificial ice. The 
practice of this manufacture, however, involves another 
principle, that of the latent heat of vapors. When water is 
changed into steam, it again absorbs heat ; and when 1 lb. 
boiling water is evaporated and converted into steam of the 
same temperature, 212° Fah., it absorbs as much heat as 
would be sufficient to raise 5i lbs. water from 32° to 212°, 
that is, 5t X (212 — 32)= 5i X 180= 960 units of heat. This 
is the latent heat of steam, and is given out again when 
steam condenses into water : hence the effectiveness of steam 
for heating buildings by the condensation of steam, in pipes 
and other contrivances. 

HAKINO ice by EVAPORATION IN VACUO. 

On this principle is founded one method of making ice, 
namely, the forced rapid evaporation of water by means of a 
vacuum. In an old experiment in the physical lecture room, 
a small quantity of water is placed on a watch glass, under 
the bell jar of a good air pump ; a vacuum is rapidly made, 
and the water will at first commence to boil, and the vapor 
evolved will absorb so much heat from the water that at last 
it will freeze, and form a small piece of ice. As the latent 
heat of the steam or watery vapor is 960 units, 6} times as 
much as the 142 units of latent heat absorbed from the water 
to freeze it, it will require the evaporation of about ^ of the 
water to fieeze the remaining ^. In order to aid the air 
pump in the rapid removal of the watery vapor arising, it is 
well to place also under the bell jar a cup of strong sul- 
phuric acid, which has great affinity for watery vapor and 
absorbs it, causing the experiment tu succeed in less time, 
and also with a less perfect air pump. This method of ice- 
making is now in operation, on a small but practical scale, 
in the leading restaurants in the principal cities of the Eu 
ropean continent. A strong glass bottle is about i filled 
with water, and its neck is connected with the pipe of a good 
air pump, worked either by hand or by power. Betweien the 
bottle and the pump is a reservoir containing sulphuric acid, 
over which passes the air and watery vap^r which the pump 
draws from the contents of the bottle ; the sulphuric acid 
absorbs the vapor, and experience shows that, conformably 
to the theory above stated, when about ^ of the water has 
been removed by evaporation, the rest will rapidly freeze to 
a solid mass. Then the bottle is detached and placed on the 
table of the guest ; where, if necessary, some water may be 
added, which it will then soon cool to about 32°. If no sul- 



phuric acid is used, it is hard work to freeze a pint of water 
with such a machine, requiring, as it does, the continuous 
labor of a man for about half an hour, and also the condition 
that extraneous heat is carefully excluded by covering the 
bottle with non-conducting material, the absence of which 
would lead to a loss of the cold produced. The amount of 
labor required is perfectly in accordance with the theory of 
the mechanical equivalent of heat, which is that 1 unit corre- 
sponds with 776 foot pounds ; and as from every pound of ice- 
cold water 142 units have to be extracted to transform it into 
ice, the abstraction will be equal to 142 X 776, or 110,192 foot 
pounds. As the power of a man is about 4,000 foot pounds 
per minute, it will take '^JJ^, or 27 minutes' work, equal 
to 4,000 foot pounds each, to effect this abstraction. If the 
work is done by machinery, we find, in the same way, that a 
horse power, equivalent to 33,000 foot pounds per minute, 
will abstract 110,192 units in VaVoV *"' "^arly 3 min- 
utes, that is, it will fieeze 1 lb. of water every 3 minutes, or 
20 lbs. per hour ; and as in a good steam engine a horse 
power can be obtained at the expense of 2 lbs. coal per hour, 
we see that 2 lbs. coal will be sufficient to produce 20 lbs. of 
ice, or 1 tun of coal 10 tuns of ice. If, however, we use as 
an aid the intense affinity of sulphuric acid for watery vapor, 
we may surpass this estimate ; but it must be considered 
that ice is usually wanted in warm climates or during hot 
seasons, and the loss of cold from, or rather the incursion of 
external heat to, the different parts of the apparatus is so con- 
siderable that it is necessary to use all possible precautions, 
and to employ all known means, if we expect to attain the 
theoretical maximum of 1 tun of coal producing 10 tuns of 
ice. 

We have seen that it lately has been claimed that, with one 
of the modern ice machines, 1 tun of coal would produce 20 
tuns of ice ; but this is an estimate in which the loss of power 
involved in changing heat into motion by the intervention of 
the steam engine had been overlooked or intentionally neg- 
lected ; and we are satisfied, as well by practical experience 
as by the theory above stated, that the ratio of obtaining 10 
tuns of ice by the combustion of 1 tun of coal will be the 
maximum to be hoped for as long as we have to use the pre- 
sent form of steam engines ; and more can only be hoped for 
when we shall have found how to obtain a horse power out 
of 1 lb. of coal or less per hour. 



SCIENTIFIC AND FBACTICAL INFOBHATION. 



POISONING PROM PARIS GREEN. 

A correspondent of the Medical and Surgical Reporter, Dr 
F. Homer.of Virginia, wrote recently .that a case of poisoning 
from the effects of Paris green, arsenite of copper, occurred 
during the late summer, near Winchester, Virginia. Four 
members of the Van Meter family died, with symptoms of 
arsenical poisoning, after eating apples gathered from the 
ground of an orchard which was planted with potatoes, on 
which had been sprinkled Paris green in powder, and in the 
midst of which had fallen the apples subsequently gathered 
for domestic purposes. No example has been reported of 
this substance causing death by transmission through ab- 
sorption by the plant. 

RUSTING OP IRON. 

It has usually been supposed that the rusting of iron de- 
pends principally upon moisture and oxygen. It would ap- 
pear, however, from the late Dr. Calvert's experiments, that 
carbonic acid is the principal agent, and without this the 
other agencies have very little effect. Iron does not rust at 
all in dry oxygen, and but little in moist oxygen, while it 
rusts very rapidly in a mixture of moist carbonic acid and 
oxygen. If a piece of brightiron be placed in water saturated 
with oxygen, it rusts very little ; but if carbonic acid be pre- 
sent, oxidation goes on so fast that a dark precipitate is pro- 
duced in a very short time. It is said that bright iron placed 
in a solution of caustic alkali does not rust at all. The in- 
ference to be derived is that, by the exclusion of moist car- 
bonic acid from contact with iron, rust can be very readily 
prevented 

REPINING GLASS. 

M. E. Fremy states that the difficult portion of the manu 
facture of glass is the process of refining, the object of which 
is to render the mass homogeneous,and expel as far as possi- 
ble the bubbles of gas which are produced in abundance at 
the moment when the glass is formed. The nature of this 
gas is not exactly known,but it is evidently due to the action 
of reducing agents upon the sulphate of soda found in ex- 
cess in the glass. This excess of sulphate of soda is de- 
stroyed by various methods, but chiefly by the use of sticks. 
At the instant when the sulphate of soda is thus sub- 
mitted to the action of an organic body, the formation of 
sulphide is proved by the yellow coloration which the glass 
assumes, but which disappears afterwards from the action 
of oxygen. It is curious to point out here a certain analogy 
between refining glass and refining copper. In the former 
case, the excess of the sulphate of soda, which is the agent 
of vitrification, is destroyed by wood. In refining copper, 
oxygen is the agent of purification for the metal : but the 
excess of this gas forms protoxide of copper, which dissolves 
in the metal, and renders it brittle. The refining of copper, 
like that of glass, is therefore completed by making use of 
wood, which decomposes the oxide of copper, and restores 
to the metal all the useful properties which the oxygen had 
caused it to lose. 



W. C. D. says: "I have a copy of WrinkUa and Recipes; 
and if I could not procure another, $25 would not purchase 
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IMPROVED CLOTH-FOLDIKO MACHINE. 
Our engravings represent a machine for folding woolen 
cloth and other textile fabrics longitudinally, which was re- 
cently described in the Bulletin du Musee. Fig. 1 shows a 
side elevation, and Fig. 3 an end elevation of the apparatus. 
The cloth to be folded is wound on a roller, the ends of the 
spindle of which are placed in the bearings, one of which is 
shown at a, Fig. 1. These bearings can be moved horizon- 
tally by the hand crank and screw shown in our engraving, 
to keep the fabric at the proper tension ; and as the cloth 
passes from the roll and the mass becomes lighter, the weight 
can be moved along the notched lever to maintain the equi- 
librium. The fabric is kept uniform as to tension in both 
directions by the rollers, 6, c, d, and e; andgr and h are the 
feed rollers, which convey the cloth to the perpendicular 



Easter this year, there is plenty of time yet to prepare for It. 
Camellia candidissima is one of the best for flowering at that 
season ; and where many flowers are required, a good many 
plants of this sort should be grown. Euelmris grandiflora, 
if properly managed, can be had in flower at Easter, and is 
one of the best white flowers we have. Any plants which 
may be likely to flower too soon should be kept cool for some 
time, 

Violets in frames should have all the air possible on clear 
days. A little every day is needful, but the plants must be 
covered well during the night. Plants in cellars should also 
get all the air possible, so that they may not be too tender 
for setting out of doors at the suitable season. 

If a large number of arunda donax versicolor be required 
for bedding purposes, cut up the old plants into single crowns. 



they will flower during the winter, and greatly enhance the 
appearance of the greenhouse." Throughout the towns of 
Scotland and England the most conspicuous ornamental-leafed 
plant used for window decorations is ficus elastica ; and the 
admirable specimens in some instances which I saw were 
really very creditable to the persons who bestow the suitable 
care upon them. The leathery texture of the large green 
leaves gives to the plant a bold and very attractive appear- 
ance ; and grown with a single stem, having the leaves en- 
tire to the surface of the pot, it makes a fine specimen for 
the window. It is propagated by cuttings and eyes, and 
strikes very freely if put into a brisk bottom heat. In order 
to secure short-jointed,well foliaged plants, be careful to re. 
tain a steady moisture at the roots. Thorough dryness will 
cause the bottom leaves to turn yellow and drop off. Young 




folding wheel, i. The feed rollers are driven by the rotating 
shaft, z, which takes its motion immediately from the dri- 
ving pulley, X The wheel, i, is elliptical in diametrical sec- 
tion, with the exception that the major axis of the ellipse 
ends in a pointed edge, circumferential to the wheel, as 
shown in Fig. 3 ; and this edge performs the folding opera- 
tion, doubling the cloth, which then passes over a perpendi- 
cular V-shaped board, k, which prevents' sagging; and then 
the doubled cloth is compressed between { and m, which flat- 
ten the crease made by i and k, and is finally wound on the 
wooden roller, n, on which it is carried from the machine. 

The construction and working of the apparatus is clearly 
and fully shown in the engraving, and the designand ar- 
rangement seem well adapted for doing the work 
efficiently. 



CLOTH-FOLDIHG MACHINE.-Fig. 1. 

and pot singly into small pots, placing them where they can 
get a little heat. Plants of this required for vases should 
be strong plants before being planted out. This an admira- 
ble plant for this purpose ; in fact it should be grown in 
large quantities for all forms of outdoor decoration. 
Look after insects of all kinds, and do not by any means allow 
them to get ahead. " I often direct the attention of 'growers of 
plants to this particular, as upon it depends more success 
than many of even our best horticulturists apparently think. 
Thoroughly eradicate insects, and fewer sickly plants will 
appear in our collections of plants." 

Vallota purpurea an oldfashioned lily — generally called 
the Scarborough lily — is one of the finest of evergreen bulbs 



plants are the best for most purposes, although good bushy 
plants can be secured by cutting the plant be ck to within a 
few eyes of the pot, and allowing several shoots to grow. Oc- 
casionel spongings of the leaves are very beneficial to their 
wel'are. 



Currents In tbe lilTlng Eyeball. 

The existence of a continuous, though sluggish, 
current in the eye, flowing from behind forwards, 
has been demonstrated by Dr. Max Knies. The fol- 
lowing was the method of investigation pursued : 
A minute quantity of a solution of potassic ferro- 
cyanide was introduced into the posterior part of 
the vitreous humor. After the lapse of from one 
to four hours the animal was decapitated, and the 
eyeball soaked in a solution of ferric chloride; it 
was then hardened in alcohol, and subjected to mi- 
croscopic examination. The distribution of the pre- 
cipitate of Prussian blue furnished evidence of the 
displacement of the particles of ferrocyanide during 
life, and betrayed the paths along which it had tra- 
veled. The current mentioned above was found to 
exist in the interior of the leas as well as in the vi- 
treous, the fluid required to nourish the former per- 
colating through the latter, and thus following the 
same course as the blood in the hyaloid artery of 
the foetus. The aqueous humor consists partly of 

a transudation from the ciliary body, partly of liquid 

which has made its way through the lens and vitre- 
ous. It serves to nourish the cornea. The nutrient 
fluid, whether in the vitreous, in the lens, or in the cornea, 
is conveyed along the intercellular substance ; and the author 
is inclined to extend this proposition to all the tissues of the 
body, regarding the interstitial substance everywhere as the 
channel along which the nutrient juices are conveyed to the 
corpuscular elements of parenchyma or connective tissue. 




Tbe Greenbonse. 

The following hints, suitable for the season, are furnished 
by a correspondent to the Albany Oultiwior : If any seedlings 
which were sown a few weeks ago are large enough to trans- 
plant, it should be done before they get too large. At this 
season, unless the work is kept steadily along, and every- 
thing attended to at its proper time, some kinds of plants 
soon get into a condition, by growing too fast, that makes 
them unfit for potting or transplanting. If possible, trans- 
plant seedlings whenever the first characteristic leaves are 
formed, and cuttings should be potted as soon as they emit 
the first roots. 

Plants of callas, lilium longifiorum and candidum, camellia, 
lily of the valley, etc., intended for Easter, should be kept 
free of insects, and brought into heat in time to produce 
their flowers at the proper season. Tbe 16th of April being 



CLOTH FOLDING MACHINE.-Fie:. 2. 

for flowering either in the greenhouse or parlor window. It 
does not require much heat, and can be easily induced to 
grow under very adverse circumstances, flowering for years 
in the same pot. Being an evergreen, it should not be dried 
off during its season of rest. When growing, give abund- 
ance of water; and if in the same pot for several years, an oc- 
casional watering with liquid manure will benefit it. It 
sends up its flower spikes from the crown of the bulb dur- 
ing summer and autumn, on the top of which are produced 
umbels of showy flowers. It is propagated from offsets 
which are freely produced at the base of the old bulbs. 

" Echeverria retusa floribunda is a fine flowering plant. In 
Covent Garden market I observed large quantities of this 
plant for sale, grown mostly in six inch pots. It is very 
useful for the winter decoration of the greenhouse and sit- 
ting room, and is much used for this purpose around London. 
The flowers, which individually are very insignificant, have 
a .very attractive appearance upon the spikes, and last for a 
long time in perfection if kept in a rather dry atmosphere. 
It is easily propagated by cuttings of the flower spikes and by 
seeds. If the cuttings are struck now, and grown on 
until June, then planted out during the summer months, 
and then lifted in the fall and potted in a rather sandy soil. 



Ijlmlts of raicroscopal Observation. 

The annual address delivered on February 3, to the Royal 
Microscopical Society, by the President, H. C. Sorby, Esq., 
F. R. S. , was the probable limit of microscopical observation , 
considered in reference to the physical constitution of mat- 
ter. The author omitted for the purpose of this inquiry the 
limitation imposed by the residual imperfections of the in- 
struments after the best corrections have been made. 
Supposing the instruments perfect, light itself was. 
when compared with the utmost molecules of mat 
ter, too coarse a mean to enable us to see them . Re- 
ferring to the researches of Helmholtz and other 
physicists, and comparing them with the practical 
results of microscopists, it appeared that the mi- 
croscope enables us to obtain distinct vision of ob- 
jects, such as lines 1 80000" apart, and that with 
photography and blue light such objects could be 
depicted when 1-113000" apart. Comparing these 
quantities with the millions of millions of molecules 
of albumen and other substances probably existing 
in a cubic 1-1000", it was shown how far microsco- 
pical investigation would be from revealing mole- 
cular structure; and as a rough illustration, the 
highest powers were as much behind the mark as 
the human eye if it attempts to read a newspaper 
a quarter of a mile distant. After a variety of il- 
lustrations, Mr. Sorby took up the question of Dar- 
win's pangenesis from a microscopical point of 
view, and showed that, notwithstanding the minute- 
ness of spermatozoa and the essential germinating 
parts of ova, there was room in them for millions 
upon millions of the complex molecules the theory 
required. A sphere of albumen 1-1000" in diameter 
probably contained 530 millions of millions of such 
molecules. — Academy. 



Gaa LlebtlnK In Neiv ITork City. 

Fifty-one years ago the gas was first lighted in the house 
of Samuel Leggett, the then president of the New York Gas 
Light Company,at No. 7 Cherry street, now Franklin square. 
In honor of that event the company, on February 38, 1876,re- 
ducedthe priceof gas from $3-75to $3 50 perl, 000 feet, which 
is the lowest price at which gas has ever been sold on this 
island. During all these years the fire that was lighted when 
the company started has never been allowed to expire ; and 
when in 1874 the works were removed from Canal and Cen- 
ter streets, the burning coals were transported to the pre- 
sent location at 31st street. East river. 



Treatment of Borns. 

In the treatment of bums in the Charity Hospital, New 
York, when of a superficial character, a preparation consist' 
ing of two parts of collodion and one of olive oil has been 
found to be very efficacious. When the burn is of an exten- 
sive character, gasoline proves of decided benefit. The ad- 
vantage of gasoline is that it is of the right consistence, and 
does not become rancid. 
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DISTILLING 8TEABIN. 
As an appropriate supplement to our recent article on the 
oil resources of Africa, in which we described the immense 
yield of palm and other oils which might be obtained from 
sources on that continent now unutilized, we give herewith 
an engraving of a new apparatus for extracting the stearin 
from oil, by a new process. Stearin is now extensively used 
for making candles, and it is extracted from grease of all 



if preferred. There are the usual crank wheel, pitman, and 
slide to communicate motive power to the saw, the pin of 
the slide having a hollow chamber which carries the lubrica- 
tor. The slide is of steel and the guide slides are adjustable. 
The novel and important point of the apparatus is, how- 
ever, in the straining device for the saw, which is both sim- 
ple and efiective. It consists of two springs, two levers, and 
a connecting belt. The springs are each formed of a round 



tance between the ends of the spring, is proportionately re- 
duced, so that the strain is thus equalized. 

This device, the manufacturers state, may be adjusted so 
as to show an actual loss of strain ; and as a matter of curi- 
osity they inform us that they have one such apparatus in 
their possession that loses 3 lbs. during six inches travel or 
depression. 

By raising or lowering the plate which carries the device, 




kinds. Hitherto a costly process of saponification has been 
employed, which the present device (for the illustration of 
which we are indebted to the British Trade Journal) obvi- 
ates. 

The palm oil or tallow, or both combined in certain pro- 
portions, are melted in a tank. A, by means of steam ; the 
material is then pumped into a copper vessel, B, to which is 
connected a steam pipe whereby it is boiled up for a certain 
period, the steam being superheated in the superheater, 
F. Sulphuric acid is then run into the acidifier, D, f rom_E, 
when the process of acidification is perfected. The mate- 
rial is next discharged into an open vat, G, and boiled 
with free steam for a few hours and allowed to settle ; 
it is then drawn oS into a tank below, and pumped into 
a large open tank, H, lined with lead, which is placed at 
a sufficient elevation above the still, I, to allow it to 
run by gravity ; this tank has a coil inside which is 
charged with steam in order to keep the contents in a 
liquid state. By means of a suitable valve, the material 
finds its way into the still, which is heated externally by 
fire to about 340° Fah., while superheated steam is let 
into the interior. The process of distillation now com- 
mences, the temperature being regulated according to 
the quality of the material that is being operated upon. 
The vapors pass over to the refrigerator or cooler, K, 
which consists of a series of vertical copper pipes con- 
nected at top and bottom with gun metal bends, the bot- 
tom bends having outlets to which are attached spiral 
copper coils placed in a circular tank, k. These tanks 
are fitted with pipes for the admission of steam and cold 
water. The product is collected in pails from the out- 
lets or mouths of the copper coils, the greater part be- 
ing fit for making candles without resorting to the pro- 
cess of passing it through hydraulic presses. L is the 
essence tank, and M a pipe for conveying gas to be burnt 
in the flue. That part which is not fit for making can- 
dles direct from the still is pressed and redistilled. 

As the result of distilling tallow, from every 100 lbs. 
subjected to this process, 78 to 80 lbs. of stearin are 
obtained; three fourths of this, or about 60 lbs., is rea- 
dy for making stearin candles without further treat- 
ment; the remaining fourth, namely, 20 lbs., after be- 
ing submitted to pressing and re-distillation, yields about 
three fourths of stearin and one fourth of oil, the whole 
producing only 5 lbs. of the latter. It has been men- 
tioned that 78 lbs. is the product by distillation, but in 
addition to this there is an amount of material called 
pitch. This is a hard black substance if it be allowed 
to get cold , but provision is made for passing it into an 
iron vessel from the still before it becomes hard. It is 
operated upon at a great heat in this iron vessel, and 
tbe product is similar to that from the distilling pro- 
cess. The pitch, after having undergone the operation 
in the iron vessel, is a commercial article used in many 
trades, and is well suited for coating iron in lieu of black 
japan, an article of a somewhat costly character. 



HEW STEAEIN-SISTILLING APPARATUS. 

steel bar, which is flattened on the ends and bent to an oval 
in such a manner that the extremities, while nearly meeting, 
allow a lever to be inserted between them. By depressing 
this lever one end of the spring acts as a movable fulcrum, 
while the other end presses with a force of about 830 lbs. on 
a point almost opposite the fulcrum. In order to compensate 
for the extra power which, it would appear, would be required 
to depress the lever to its full sweep, the leverage, orthedis- 



IHFBOVED 8CB0LL OB BECIFBOCATXIIG SAW. 

In the accompanying engraving is represented a new 
scroll saw, manufactured by the well known firm nf 
Bentel, Margedant & Co., of Hamilton, Ohio. So far as 
the general construction of the machine extends, be- 
yond strength and uniform excellence of work there 
are no special features of novelty which would attract 
attention. The table and stand are very heavy and are 
Cast in a single piece ; or a wooden table may be attached. 




and by turning the springs toward or from the center, an in- 
crease or reduction of strain is obtained. The saw can be 
run at a very high speed ; and as the two spring levers can 
be depressed 13 inches, the length of the stroke can be in- 
creased in such case to 10 inches, the saw having ordinarily 
5 inches stroke. 

The further advantages claimed are that the saw runs 
easier, with less jar, noise, and vibration than does any blade 
strained by springs, and that the simplicity of the de- 
vice enables it to be easily manufactured, and reduces 
its wear and need of repairs. 

Patented November 30, 1875. For further informa- 
tion address the manufacturers as above. 



BENTEL, MARQESANT & GO'S SCROLL SAW. 



Pneumatic OredKlns. 

Dredging has been a disagreeable necessity ever since 
docks and canals came into use, and up to quite recent 
times no improvement upon the ordinary elevator seems 
to have been thought of. Randolph, of Glasgow, tried, 
some years ago, to pump up mud along with water, 
much as M. Bazin later has done, but we have not heard 
that either got beyond the experimen tal stage. Still more 
recently a new dredging plant has been designed by Mr. 
F. E. Duckham — already well known for his hydraulic 
devices — for the Millwall Dock Company, who are very 
well satisfied with it, inasmuch as a saving is effected by 
its use amounting to about $10,000 a year. T^e working 
of this system of pneumatic dredging was exhibited 
to a party of engineers and others interested in the sub- 
ject, and met with unanimous approval. 

The vessel employed is a screw steamer of about 300 
tuns burthen, 113 feet long, of 37 feet beam, 13 feet deep 
under deck, and drawing 8 feet of water when laden. 
She is driven by a neat compound engine of 35 nominal 
horse power, having 15 and 30 inch cylinders and 15 
inches stroke, and 3 high pressure boilers loaded to 65 
lbs. These, as well as the entire plant, reflect great 
credit on the makers, Messrs, Rait and Lindsay, of Glas- 
gow. The dredger steamed round from the Clyde to the 
Thames, and behaved admirably. The screw is discon- 
necting, so that the whole power of the engines can be 
applied to the air pump, which forms an important part 
of the apparatus. This is double acting, and able to 
work up to a pressure of 60 lbs. , though 10 lbs. is the 
usual working pressure. A water chamber round the 
cylinder, fed by a circulating pump, keeps the air cool. 
The dredge proper is of the usual elevator kind,fitted in 
a well in the center of the vessel, on the line of the keel, 
and adapted to traverse towards the bow, so as to exca- 
vate in advance of the vessel if needed. A couple of 
steam winches aid in raising and lowering the bucket 
ladder and varying the position of the dredger while at 
work. 

But the distinguishing feature of this dredger is the 
mode of disposing of the spoil when brought up. In- 
stead of being tipped into open barges or hoppers, it 
falls through a hopper on deck, into a couple of tanks, 
one on each side of the well, each 50 feet long by 9 feet 
6 inches wide, and having a total capacity of 340 cubic 
yards. Iron pipes, 15 inches in diameter, one from the 
bottom of each tank, rise towards the deck, and unite 
with a breeches j unction into one huge discharge pipe of 
30 inches diameter, which is led to the side of the ship, 
and there ends in a large leather hose, with which con- 
nection may be made with a similar pipe onshore. This, 
at Millwall, is carried on underground — crossing roads. 
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railways and wharfs — for 130 yards, finally coming out into 
a field, where the spoil is discharged. When the tanks are 
full, the holes on deck are closed with air tight doors, and the 
vessel made fast to the discharge pipe as described. Then 
air is pumped into the tanks from below — and, contrary to 
our anticipation, at no time during the discharge did the in- 
dex mark more than 9 lbs. pressure — and the spoil rushes 
through until the tanks are empty. The tanks can be filled 
in from two to three hours ; it rarely takes more than half 
an hour to empty them, and they were emptied in twenty-two 
minutes. Allowing 30 yards for matter which adheres to the 
sides of the tanks, this is at the rate of 10 cubic yards per 
minute. It might be supposed that stones, bricks, etc., 
would hardly pass through these pipes, but we saw some as 
large as a man's head rushing out of the outfall, and we 
were informed that much heavier — notably a 20-inch furnace 
bar, weighing 35 pounds — had been successfully carried 
through. As to expense, we were told that, even on the in- 
termittent system of work necessary in docks, ten cargoes 
weekly could be dredged, equal to 3,300 cubic yards. The 
weekly bill for labor amounts to $66.75; for coal,$ 15; and 
allowing $100, or 10 per cent, for maintenance, the cost of 
this would be $184.35,or 8 '04 cents per cubic yard. This, we 
need hardly say, contrasts very favorably with the usual 
price of lOd. (20 cents) or Is. (24 cents) per cubic yard ; and of 
itself it proves that Mr. Duckham's invention deserves the at- 
tention of all who are interested in what is at best an unpro- 
fitable labor. — Tron. 



(Savmvm&tna. 



Hoiv Strikes are Originated. 

To the Editor of the ScierMfie American: 

What is your opinion of a person who advertises for a 
first class tool maker, and, when his advertisement is an- 
swered by a number of skilled workmen,selects the best one, 
as far as he can judge, and then offers him two dollars and 
fifty cents a day for his services? This, as the reporters 
say, " is no fancy sketch," but a stem reality,and happened 
very recently in this city. Indeed, I learn that a certain 
powerful corporation, a short distance from this city, will 
only give this miserable pittance to the men employed in 
their tool room. Now a tool maker, in the correct sense, is 
a person who is capable of doing the very finest work, as 
well as the heavier kinds, in metal. Theoretically, there 
exists no limit, either way, to the size of tools that may 
be demanded for various kinds of work. They may be as 
large as a house or as small as a fine needle; and the skilled 
tool maker is able to produce either of them, each one per- 
fect in its way, from immense templates used in drilling 
heavy engine parts down to the marvelous combinations of 
jewels and hardened steel used in watch factories. He 
must be able to do a job at the forge that would put many a 
blacksmith to the blush ; he must be very familiar with the 
working of steel, besides being a competent worker of sheet 
metals, and have a thorough understanding of solders ; he 
must be able to do a good job in pattern-making and other 
woodworking ; he must have a correct knowledge of draw- 
ing and a decent smattering of foundery work : in fine there 
is nothing, I might almost cay, that can be constructed from 
any known materials on the face of the globe but the first 
class tool maker is supposed to be, and in fact must be,able 
to construct. And all this for two dollars and fifty cents 
per diem ! 

" But," says the fortunate one to whom this offer is made, 
" I can do any kind of tool-making : I can make gages for 
you so perfect that the slightest variation in temperature 
between the parts will make a perceptible difference in 
their fitting. You surely cannot expect me to work for such 
wages as you offer !" " Well, sir, you can take my offer or 
not, as you see fit, " answers the advertiser ; " I can get plenty 
of tool makers at that price." This brings me to the main 
point, one which I have long and earnestly pondered upon. 
The employers say that the tendency of strikes is to compel 
the good workman to carry the poor workman on his shoulders; 
and yet,if they can hire the veriest fool that ever undertook 
to finish a V thread with a three cornered file (and I have 
seen this attempted) who chooses to call himself a tool maker, 
for two dollars and fifty cents a day, they will not give more 
to the competent workman. 

I do not believe in strikes ; I never was connected with any 
but once, and then I saved my employers and fellow work- 
men each a serious loss by my action in the matter ; but as 
long as there is such a state of affairs as now exists, 
just so long will the strike disease be either epidemic or 
sporadic. 

The only remedy is, in my opinion, to have the trades 
legally recognized so far as to have a complete and perfect 
registry kept of all men who pretend to be skilled workmen, 
with a rating placed opposite each man's name ; and let each 
have a certificate in his possession, showing his rate in the 
register. A mixed board, composed of employers and em- 
ployees, could from time to time fix the ratings and a schedule 
of wages therefor. The workman's certificate would be 
his recommendation, and he would get paid according to his 
ability and skill. 

I should like to see a full and free discussion of this sub- 
ject in the columns of the mechanic's friend, the Scientific 
American. D. 

Harlem, N. Y. 

A Neiv Test for Boraeic Acid. 

To the Editor of the Scientific American: 

While working with nickel and cobalt in connection with 
glycerin, a very unexpected result was obtained. A borax 
bead containing both oickel and cobalt was immersed while 



hot into glycerin ; the bead, then heated gently before the 
blowpipe, gave at first a faint green coloration, then car- 
bonized, giving off acrolein in abundance. The experiment 
was repeated, using only a cobalt bead, then a nickel bead ; 
in both cases the result was a beautiful green flame. Think- 
ing it very singular that such difficultly reducible metals as 
nickel and cobalt should give a coloration, the experiment 
was repeated, using only a borax bead and without the aid of 
the blowpipe 

By gently heating the bead (after it was immersed in gly- 
cerin) in a Bunsen burner and then withdrawing,the glycerin 
caught fire and burned, first with a faint blue, then with a 
strong soda flame ; finally the entire flame assumed a deep 
green color. Various other borates were then tried, with 
perfectly satisfactory results. A number of minerals con- 
taining boraeic acid were next tested, and the result was 
satisfactory. In such minerals as tourmaline, where the 
test could hardly be expected to hold good, the green flame 
of the boraeic acid was distinctly visible. 

The following is the best mode of procedure : Finely pow- 
der the substance in an agate mortar : fill an elongated pla- 
tinum loop with glycerin,introduce this into the fine powder, 
and gently heat in a Bunsen burner until the glycerin catches 
fire. If only a minute trace of boraeic acid is present, it will 
be best seen by holding a piece of white paper as a back- 
ground, and carefully watching just as the flame goes out. 

M. W. Ile8. 

School of Mines, Columbia College, New York city. 



IHFBOVED HEAD HUFF. 

Mr. Heimasn Filrst, of Williamsburgh, N. Y., has recent- 
ly patented an improved neck, ear, and throat protector. 




which, when applied to the head of a man or boy, will pro- 
tect and cover the back of the neck, the ears, and the throat, 
and allow the free use of a hat or cap. It is easily folded 
into a small coil for convenience in transportation, and when 
not required for use. 




The engravings show the article while worn and also when 
not in use. 

» 1*1 ■ 
Tbe moon. 

Professor Soule recently lectured on this subject before 
the San Francisco School of Mechanic Arts. He said that,in 
using the immense telescopes of modem times, one is sur- 
prised at the exceedingly small area that can be examined 
at one time, and by the great diminution of light which ap- 
pears to take place. A careful survey of the surface fills 
one with astonishment that the placid, silvery moon should 
be changed in a ragged, gray, wrinkled, and pockmarked 
heavenly body. 

On turning to the brighter portions, we find everywhere 
mountains, volcanoes, crevasses, and precipices of vast hight 
or depth. It seems to be a picture of desolation, enthroned 
upon a pedestal of ashes. Those mountainous parts reflect 
a brilliant light on account of their volcanls nature, the 
rocks being often smooth and polished, and their jagged sur- 
faces giving them power to catch and throw light in every 
direction. The southwestern portion is especially volcanic 
in its appearance. On close examination, however, we find 
long ranges of mountains exhibiting no signs of volcanic ac- 
tion, but in many respects similar to the Sierras, much 
steeper on one side than the other, and apparently formed 



by similar forces, though as a rule the volcanic element pre- 
vails. Many of these mountains are of immense size ; thus 
Clavius is 130 miles In diameter, and has an area of 12,000 
square miles, and turrets on its walls shooting to an altitude 
of 16,000 feet. We next notice the frequent occurrence of 
ringed mountains, not more than 10 to 15 miles in diameter, 
and almost perfectly circular in form. They are found alone 
upon the level country, or in groups, and even upon the 
ridges of the walled plain. There are also craters and pits, 
which differ chiefly from the others in their smaller dimen- 
sions. There is also another prominent feature which has 
puzzled astronomers, even In the present day. From many 
of the ringed mountains, notably from Tycho, Copernicus, 
and Kepler, are radiations, extending In some cases hun- 
dreds of miles, which at the full of the moon glisten with a 
remarkable brightness. They shine as brilliantly under the 
oblique as under the vertical rays of the sun — a fact yet un- 
explained ; they pass over the tops and through the craters 
of volcanoes, and through the valleys In an uninterrupted 
course. Of the many theories concerning them, perhaps the 
most reasonable is that they are veins of matter ejected from 
below during some great volcanic or earthquake disturban- 
ces, and in many respects they resemble our own trap dykes 
and seines. 

Since the time of Galileo, astronomers have painfully, pa- 
tiently, and perseverlngly mapped every detail of the moon's 
surface, until we have lunar topographical charts more accu- 
rately constructed than any hitherto constructed of the 
earth's surface. Photography has recently aided largely in 
this work. 

By careful experiments. It has been proven that the light 
of the full moon Is only ^ q o^6 T V^^ °^ that of the sun, and 
that she gives only one sixth as much light as would a pure 
white disk ; therefore she Is nearer black than white. An 
equal sized globe of fire brick or clay thrown Into the orbit 
of the moon would furnish us with light as bright as our 
own luminary. 

As early as 1700, efforts were made to ascertain If any heat 
came from the moon, her rays being concentrated by means 
of a lens upon the bulb of a thermometer, with no effect, 
however ; and other and later trials with Improved apparatus 
gave the same result, or In some cases Indicated that the 
moon was shedding negative heat, or cold. It was only after 
the Invention of the thermopile that evidences of lunar heat 
were discovered. The amount was excessively small, how- 
ever. Lord Rosse, with the aid of his three-foot reflecting 
telescope and Thompson's galvanometer, show that little. 
If any, of this heat comes from the Interior of the moon, or, 
In other words, that the body of the luminary would be cold 
but from the heat absorbed f lom the sun. This borrowed 
heat has been shown to raise the exterior temperature of our 
satellite to at least 50° Fah. As the sun's heat and light 
cease to fall upon her surface and are lost for 15 days at a 
time ; and the remaining heat being radiated Into space, the 
alterations of temperature must be something startling, and 
the changes in the physical features of the body produced 
by the enormous expansions and contractions of her outer 
substance must be great and very destructive. 



IntelllKence and Ijabor. 

The old delusion that education Is unfavorable to labor 
has almost passed away. We no longer argue that the more 
a man thinks, the less he Is Inclined to work, nor fear that 
the material Interests of our country will suffer through In- 
tellectual cultivation. We acknowledge that a well educated 
man may work as well as his neighbor who can hardly sign 
his name ; and we even go a step further, and admit that a 
certain amount of education Is necessary to secure the best 
kind of labor. Yet we are still far from appreciating the 
full effect of mental progress upon Industrial employments, 
or estimating the vast debt which the latter owe to the for- 
mer. 

Intellectual culture, so far from unfitting men and women 
for exertion, actually excites them to It. Ignorance Is the 
chief cause of Indolence, and they are rarely separated. 
Savage tribes know but little of the benefits that Industry 
can secure, and, having scarcely a motive beyond that of ap- 
peasing hunger, are proportionately Idle. Educate them — 
show them the superiority of a house to a wigwam, and of a 
comfortable dress to a blanket — and the Industry which can 
secure these benefits Immediately begins to expand. Each 
fresh accession of civilized life demands a fresh accession of 
labor ; and In proportion as the results of Industry become 
more and more apparent. Industry Itself will more and more 
develop. 

Education benefits Industry, not alone by exciting and In 
creasing It. It has an equally direct and powerful Influence 
upon It In raising and Improving Its quality. How Is the 
soil made most productive t Not by an unthinking routine of 
drudgery upon It, but rather by a knowledge of Its nature 
and requirements ; a study of the laws which govern vege- 
tation ; a thoughtful consideration of the relations which 
subsist between human needs and the powers of agriculture 
to supply them. The success of manufactures is due 
almost wholly to the busy thoughts that are ever planning 
Improvements; making new Inventions; constructing ma- 
chinery ; combining and regulating labor, and adapting all 
the various means within reach to the highest and most 
productive ends. Commerce, too, owes Its very existence to 
the same source. The more forethought, judgment, discre- 
tion, and knowledge the merchant possesses, the more certain 
we may be of his ultimate success. 

The same Is true of those occupations which we are accus- 
tomed to consider wholly manual. The mechanic or laborer 
who thinks out the meaning of his work, who enters Into Its 
spirit, who devises Improved plans for Its execution, and 
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sends a thought with every stroke, has tenfold the value of 
one who only bestows physical strength upon his work. In 
the province of domestic service, every housekeeper knows 
that the great lack is of mental, not bodily, power. There 
are plenty of girls who have the requisite muscle, but few 
who can furnish the judgment, care, forethought, and 
economy which are so needful in the kitchen and the nur- 
sery. Each laborer, whatever be his sphere of action, needs 
to understand the laws which govern his department of labor, 
and so to adapt his efforts as to conform with them. If he 
does not, his work must be to that extent unproductive and 
unsuccessful. These laws, however, are so entwined with 
those of other branches, and so dependent upon those of life 
in general, that a thorough education upon a broad basis is 
the best preparation for any kind of labor, and a continued 
mental discipline the best safeguard for its success. No 
industry can afford. to slight the intellect; no man or woman 
who is a mere machine can ever give out his full value to the 
world, no nation or community can ever emerge from indol- 
ence, except in so far as they emerge from ignorance. In 
this country, where the opportunities of education are so 
numerous and so widely spread, it would hardly seem 
necessary to urge their acceptance ; yet it is of the highest 
importance to our national prosperity and personal well 
being that we all recognize the intimate connection between 
the growth of intelligence and the value of labor. — PMladel- 
p7iia Ledger. 



FSODUCTION OF LIGHT FSOH MECHANICAL FOSCE. 



LBCTURE DELtTEBKD AT THB STEVENS INSTITL'TB OF TEOHNOLOGT, BT DR. 
GEORGE F. BARKER, OF THE UNIVERSITT OF PENNSYLVANIA. 

Proceeding on the principle that nothing should be taken 
for granted, the lecturer began by an explanation of the pro- 
perties of magnets, dwelling particularly upon those which 
were necessary to a correct understanding of the subject. 
The name magnet is derived from the name of the ancient 
town Magnesia, where two important minerals were found, 
one, white, which is employed in medicine, and the other the 
black magnetic oxide of iron. This latter has the remarkable 
properly of attracting iron : remarkable because it is not con- 
fined to the ore itself but emanates from it in all directions, 
thus enveloping it as it were with an atmosphere of force. 
This was illustrated by the familiar experiment of magnetiz- 
ing a bar of soft iron by bringing the lodestone near it with- 
out touching. Upon removing the lodestone, the bar no 
longer attracted iron. It had lost its magnetism ; a steel bar 
would have retained it permanently. It is of the utmost con- 
sequence to understand the manner in which the force 
emanates from a magnet, and it has been found that it obeys 
the same law as the force of gravitation, namely, that it di- 
minishes precisely as the square of the distance from the 
source. If we measure this force at a certain distance from 
the magnet in one direction, and then find points in other di- 
rections where the force is exactly the same, we obtain what 
is called an equipotential surface ; and by repeating this pro- 
cess at various distances, we map out what physicists have 
named the magnetic field. The direction of the lines of force 
was beautifully shown by means of an experiment of Pro- 
fessor Mayer's. Iron filings were sprinkled upon a glass 
plate,and this was placed upon a little bar magnet in the ver- 
tical attachment to the magic lantern represented in Fig. 1, 
in which the light passing through the 
glass plate was reflected on the screen 
by a mirror. On slightly tapping the 
glass plate to give the particles of iron 
y L_/^ I an opportunity of falling back upon the 

plate in obedience to the attraction of 
the magnet, they arranged themselves 
in symmetrical curves about the poles, 
forming an appearance designated as 
the magnetic spectrum. The particles 
in arranging themselves move at right 
angles to the lines of force. This was 
shown by means of a small needle sus- 
pended by a fine thread and introduced 
in the lantern. On gradually moving 
it around the magnet, it constantly 
changed its inclination so as always to 
preserve a position perpendicular to 
the lines of iron filings which represent- 
ed the lines of attraction of the magnet. 
As the earth itself is a great magnet, lines of force are 
passing out from it in every direction.and we have the means 
of recognizing them. A piece of soft iron held at a certain 
inclination, called the magnetic dip, becomes a magnet. 
This dip is inclined about 73° to the vertical. By placing a 
magnetic needle in the lantern, it was shown that a bar of 
soft iron, which before had no magnetic effect on the needle, 
began to attract it when held near it at the requisite inclina- 
tion. On holding the other end of the bar up, its polarity 
was reversed, as its opposite effect on the needle proved. 

The similarity of the action of electricity to that of mag- 
netism was long known without suggesting the identity of 
the two forces to physicists. It was reserved for Professor 
Oersted to discover.by accident,that a wire, in which an elec- 
trical current passed, attracted the magnetic needle. Such 
accidents are possible only to men of profound insight, whose 
powers of observation have been trained by long habits of 
study. It required a Newton to perceive anything extraordi- 
nary in the fall of an apple. Professor Oersted's experiment 
was shown by placing a magnetic needle in the lantern, sur- 
rounding it by a coil of wire, and passing a current of elec- 
tricity through the latter ; the needle immediately began to 
move. On reversing the current, the needle began to swing 
in the opposite direction. To answer the question whether 
it was really magnetism which caused the deflection of the 




needle, and not some other force : in other words, whether 
the wire carrying the current had become a real magnet: the 
experiment with the iron filings was repeated, substituting a 
wire, through which a current passed, for the small bar mag- 
net of the first experiment. The reflection of this wire on 
the screen was vertical ; and when the plate was tapped, the 
iron filings arranged themselves in horizontal lines. As in 
the case of the magnet, therefore, they were perpendicular 
to the lines of force, and it was evident that the copper wire 
had become a magnet, having its poles along its sides. By 
making a coil of the wire, we multiply the effect, because 
we multiply the lines of force ; and this is the way to obtain 
the most powerful magnets. A bar of iron 
thrust into such a coil, as in Fig. 2, will occupy 
, a position perpendicular to all the lines of 
force in it, and therefore capable of yielding 
the maximum effect. A diminutive piece of 
iron in horseshoe form surrounded by wire 
was then introduced in the lantern, and it at- 
tracted its armature every time a current was 
sent through the wire. In the next experi- 
ment the same little magnet was used with 
Iron filings to show that the magnetic spectrum of these 
electro-magnets is similar to that of ordinary magnets. The 
immense electro-magnet of the Stevens Institute, which was 
mounted upon the stage, formed an amusing contrast to the 
little bit of iron used in the lantern. 

Great as was the discovery that electricity can be con- 
verted into magnetism, it must yield in importance to the 
one that magnetism can be converted into electricity. Arago 
was the first to observe that, when a copper disk is rapidly 
rotated under a magnetic needle, from which it is separated 
by a glass plate, the needle gradually begins to swing with 
it, following its rotation. His apparatus is represented in 




Fig. 3. 




Fig. 3. It was 
left to other phy- 
sicists, and espe- 
cially to Fara- 
day, to explain 
the phenomenon. 
Their conclu- 
s i o n s may be 
briefly summed up in the statement that, whenever any sub- 
stance capable of conducting electricity is moved across a 
magnetic field, a current of electricity is generated in that 
substance ; and this current is the more powerful, the more 
nearly the motion is perpendicular to the lines of magnetic 
force. To show this fact, the large electro-magnet of the 
Institute was used. A wire connected with a galvanometer 
in the lantern was moved up and down in front of one of the 
poles of the magnet, so as to cut some of the lines of force 
proceeding from it in every direction. The effect was that 
every such motion caused a deflection of the needle, showing 
that an electrical current was generated. 

An interesting experiment to illustrate the same principle 
was made with the apparatus represented in Fig. 4, which 

Fig. 4. 




consists essentially of a copper disk rotated between the 
poles of an electro-magnet, and therefore fulfilling the con- 
ditions of maximum effect by cutting the lines of force per- 
pendicularly. This apparatus turned very easily by means 
of the crank, M, as long as the current did not pass ; but the 
moment the connection was'made, it required all the strength 
of the assistant to manage it. This is explained by the fact 
that the copper disk is magnetized, and there is a tendency 
of the unlike poles of the disk and the magnet to attract 
each other, and hence to offer resistance to further rotation. 
The magnetization of the disk was shown by connecting it 
with the needle in the lantern by means of copper wires. If 
the further rotation of the disk is persisted in, it becomes 
hot, as was shown by connecting it with a thermo-electric 
pile and the galvanometer in the lantern. The resistance 
experienced by the copper disk was excellently shown by 
means of another experiment of Professor Mayer's, in which 
a large thin copper disk was made to swing to and fro, like 
a pendulum, between the two poles of the large electro-mag- 
net. The moment the current passed around the coils of the 
magnet, the motion of the copper disk was arrested between 
the poles. 

If, then, we are able to obtain an electrical current by cut- 
ting the field of a magnet, we ought to be able to do the 
same by cutting the lines of force of the earth. This the 



lecturer accomplished before the audience, by moving a coil 
of wire, of large diameter, across the line of dip, and show- 
ing the effect on a galvanometer needle connected with the 
coil ; every time the coil moved, an oscillation was imparted 
to the needle, which was distinctly visible upon the screen. 
The utilization of this force of the earth, like that of the 
sunlight for mechanical work, belongs to the future. 

We have seen (in Fig. 4) the conversion of the mechanical 
power of the arm into heat and magnetism, and also the 
equivalence of magnetism and electricity. There remains 
the problem to turn these forces into the incomparably more 
subtle one of light. As in business, so in Science, it is the 
problem to convert raw material into high-priced products 
in the most economical way. A pound of cast steel of tri- 
fling value is worth thousands of dollars when converted 
into hair springs for watches. In the production of light, 
the great difliculty is to utilize our force. Even in the steam 
engine, only about ten per cent of the fuel is utilized as me- 
chanical force ; but when we come to light, that most impon- 
derable of all the forces, we can scarcely utilize two per cent. 
When a powerful current of electricity is passed through an 
adequate conductor, it flows along peaceably and without 
unusual manifestations ; but if the conductor is too thin, and 
it is obliged, as it were, to ' ' crowd and elbow its way through 
it, it becomes red in the face, and we have the phenomenon 
of red heat ; interrupt the conductor altogether, and make it 
leap over an empty space, and it becomes white in the face, 
emitting a brilliant light." The latter is the case in the elec- 
tric lamp. Fig. 5. One of these lamps was placed upon the 
Fig. 5. stage in connection with the Gramme 

magneto-electric machine, in which 
a powerful current of electricity is 
generated by causing the rapid revo- 
lution of one electro-magnet between 
the poles of several larger ones, by 
means of steam power derived from 
an engine in the basement of the In- 
stitute. This machine will be ex- 
plained in the next lecture: sufiiceit 
to say, for the present, that the light 
obtained was equal to about 1,600 
candle power. It inundated the hall with a flood of light, 
and illuminated the fronts of the houses on both sides of 
the way. C. F. K. 




Dseral Recipes for tbe Sbop, tlie Honsebold, 
and tbe Farm. 

A simple way of hardening small watch drills : Heat the 
tools in the flame of a candle and then plunge suddenly in 
the candle grease. This is done on account of the drills 
being so small that they will not retain their heat sufliciently 
long to enable the operator to remove them from the source 
of heat to a vessel containing water used for hardening. 

Jewelers will find the annexed list of silver solders of con- 
siderable practical value. Hard solder : Pure silver 16 parts, 
copper 3i part8,spelter J part. Medium: Fine silver 15 parts 
copper 4 parts, spelter 1 part. Easy solder : Fine silver 14 
parts,copper 4^^ parts, spelter,!^ parts. Common hard solder : 
Fine silver, 12i parts, copper 6 parts, spelter li parts. Com- 
mon easy solder: Fine silver 11 Jparts,copper 6} parts,spelter 2 
parts. The fusing points of these solders are as follows : 
No. 1, 1,866° Fah; No. 2, 1,843°: No. 3, 1818°; No. 4, 
1,826° ; and No. 5, 1,802°. 

The following is an iron cement which is unaffected by 
red heat; 4 parts by weight iron filings, 2 parts clay, 1 
part fragments of Hessian crucible. Reduce to tlie size of 
rape seed and mix together, working the whole into a stiff 
paste with a saturated solution of salt. A piece of firebrick 
can be used instead of the Hessian crucible. 

Bdttger suggests the following process for dyeing cotton 
pure blue : Heat a mixture of 137 grains Paris blue, 137 
grains tartaric acid, i fluid oz. ammonia water, and 
2i fluid ozs. water, and filter after cooling. Add to the 
deep blue filtrate a solution of caustic soda, until it is decol- 
orised and after some time assumes a light yellow tint. Im- 
pregnate the cotton with this solution and pass it (best after 
allowing it to dry) through a warm, very dilute solution of 
sulphuric acid, and it will immediately assume a beautiful 
blue color and needs only to be washed in water. The sul- 
phuric acid may be so diluted that it has scarcely a percepti- 
bly sour taste. 

The best material for hot beds is horse manure well turned 
and mixed with about one third its bulk of oak leaves. An- 
other excellent mixture is the above with cotton waste, one 
half waste and leaves, the other half manure. The middle 
of March is the proper time to start the bed in northern 
States, and a mild day should be selected for the work. Dig 
a pit about 3 feet deep in front, 8 inches deeper at the back, 
and 6 feet wide. This affords an opportunity for adding lin- 
ings if it be deemed necessary, when the heat in the bed de- 
creases. 

The Western tannin plant (polygonum amphibium), which 
grows luxuriantly in the Missouri Valley, seems destined to 
replace oak bark in tanning. It contains 18 per cent of tan- 
nin, while the best bark contains but 12 per cent ; and large 
establishments employing it in Chicago find that one third 
more leather can be obtained with it than with a like quantity 
of bark. The process of tanning with it is identical with 
that with bark, but the leather is tougher, finer, and more 
durable, and receives a finer finish. The plant is an annual, 
andean be mowed, dried, and stacked like hay. 

To prevent pumps freezing, place a small tack just under 
one edge of the leather valve which retains the water, sink- 
ing the tack into the leather to hold it. This will cause a 
small leak, and the water will not remain long enough to 
frMze 
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N£W UODE OF, DOCKING VESSELS. 

The ordinary method of raising vessels, so as to allow of 
repairs being made upon their bottoms, consists in floating 
them upon submerged docks. Out of the latter the water 
is then pumped, and as the dock rises the vessel is simulta- 
neously lifted. The inventor of the new plan for accom- 
plishing the above considers that the pumping out of the 
water is an expensive process, which may well be replaced 
by employing compressed air to enter the compartment in 
order to force the water therefrom, and at the same time ren- 
der the dock buoyant. 

This plan, it is believed, is susceptible of a variety of 
practical applications. As represented in the engraving, air 
is compressed into the tank. A, and, passing 
through the pipe shown, enters the dock, B. In 
order to effect this compression, the pressure of 
water in city mains might be used, or suitable 
storage reservoirs could be arranged to collect 
rain or surface water and hold it in readiness to 
exercise the pressure when desired. In such case 
the water would enter the tank, A, through the 
valve, C, and, rising therein, would drive the air 
down through the pipe. After the water had 
reached a certain level in the upper extension of 
the tank, the valve, C, would be closed, and the 
exit valve, D, opened. The tank being emptied 
would be again filled, and thus the process 
might continue until the desired end were accom- 
plished. 

An engine might be employed, if desired, to 
compress air into the tank, or any other suitable 
means used, which would afford a pressure suffi- 
cient of course to overcome the resistance of the 
column of water, depending on the depth of the 
dock. 

The invention, which was patented September 
8, 1876, is a simple one. For further particulars 
address the inventor. Dr. T. J. Wheeden, 107 
Sands street, Brooklyn,N.Y. 



ignited ; and a lighted taper is from time to time applied to 
the cover orifice, as represented in the engraving, until a 
flash takes place, when it remains only to note the tempera- 
ture of the oil as indicated by the thermometer. The tapers 
are shown in the small box beside the apparatus, and are 
sold with the latter. 

When it is desired to determine the degree of heat at 
which the fluid actually takes fire and burns, which is com- 
monly called the fire test, the apparatus may be easily adap- 
ted therefor by removing the cover (though leaving the 
thermometer in the fluid) and touching the surface of the 
oil with the taper. 

These tests are very easily done, and are claimed to be ac- 




cleaned bran, such as is done by mills around Paris and oth- 
er neighborhoods, yields from 55 to 60 per cent of first 
flour from the first grinding ; this of course varies with the 
nature of the wheat. 2. Fifty-five to fifty-seven pounds in 
mills where it is ground more round or higher, the stones be- 
ing further apart, and when the millstones are not kept in 
condition for fine grinding, makes 45 to 55 per cent of first 
flour, according to quality of the wheat. 3. Sixty-six pounds 
in mills grinding coarser, with smaller bran more broken and 
not well cleaned, produces only from 40 to 50 per cent of first 
flour in the first grinding. Having given these particulars, 
supposing the grinding you require to be average quality, ma- 
king fifty-five to fifty-seven lbs. of meal per horse power per 
hour, it is necessary to reckon 7 horse power for 
each pair of 4 feet stones or 4 feet 4 English. 
To work the three pairs with all accessories 
would require an engine of 21 indicated horee 
power. Two questions here present themselves, 
worth more consideration than is frequently given : 
Speed according to diameter (and in this case 180 
revolutions appear to me excessive) and weight of 
the running stone, which, from all I can gather 
and from my own practical experience, I consider 
should be in proportion to the work to be done. 
Should this answer not be completely satisfacto- 
ry, I shall be most happy to reply to you further ; 
and perhaps I may be able to prove to you that 
it is easier than you think to grind 77 to 88 lbs. 
of meal per horse power, and obtain 55 to 60 per 
cent of first flour, running the stones at only 125 
to 130 revolutions per minute." 



IMFBOVED AFFABATIJS FOB TESTING: ILLUMINATING 
OILS. 

We have so frequently called the attention of our readers 
to the dangers attending the use of cheap and inferior kero- 
sene oils that to repeat the warnings is scarcely necessary 
here. Kerosene accidents, with their disastrous results, need 
not occur if the retailer or consumer of the oil who will 
take the trouble can, by a simple test, satisfy himself as to 
the safety of the same. 

Any oil which will evolve inflammable vapor at so low a tem- 
perature as 100° Fah. should be as scrupulously avoided as 




if it were gunpowder. That temperature may easily occur 
in a lamp, and the vapor therein forming, mingling with 
the air, may readily be ignited by a chance draft blowing 
down the flame above. It is a safe rule not to purchase oil 
which will flash under 110° Fah., and it should be further 
understood that the greater the heat the material will en- 
dure, above 110°, the greater the proportional increase in its 
safety and value. 

In order to admit of the making of the test above referred 
to with ease and certainty, Mr. Pethuel Millspaugh, of Kent, 
Conn., has recently introduced a simple little apparatus 
which is represented in the accompanying illustration. It 
consists of a sheet metal chamber which receives a lamp be- 
low, and a glass vessel. A, above. The latter is formed with 
a contracted lower portion, so that the wider part above makes 
a shoulder, enabling the glass to be firmly set in the orifice 
over the lamp. The vessel is surmounted by a suitable cover, 
in which there is a filling aperture, B, and another opening, 
at which the test is made. To the cover is also attached a 
small thermometer, as shown. 

The method of using the device consists in filling the glass, 
to the point, C, with the oil to be tested. The lamp is then 
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curate. Sufficient oil is held in the glass vessel for a fair 
and satisfactory trial ; and the process of heating is slow and 
gradual, approximating closely to the manner in which the 
oil is heated when it is used for domestic purposes. 

Mr. Millspaugh (who may be addressed as above for fur- 
ther particulars regarding the device) is also the author of 
an excellent little work entitled " Kerosene Accidents, and 
How to Prevent Them,'" which goes over the whole subject of 
these casualties in detail, giving a large number of valuable 
and practical suggestions. It might be read with profit by 
oil dealers and housekeepers generally. 



A Certain Core for RhenmaUsm. 

Judging from his article in the Wiener MedizinUche Prease, 
Dr, Franz Zeller is an enthusiast in the administration of 
caustic ammonia in rheumatism. For several years he had 
been a sufferer from severe muscular rheumatism in the right 
shoulder : he had taken all the anti-rheumatic remedies, with 
but little alleviation, when he began to reason that in rheu- 
matism, as in gout, there may be a uric acid diathesis ; he 
thought that liquor amwionios, on account of its rapid volati- 
lization, would be the remedy most readUy absorbed and the 
most prompt in action. 

In almost the same moment in which he took one drop, di- 
luted with water, he felt a complete relief from the pain, 
which had lasted for ten hours ; he was now able to move 
freely the arm which, an instant before, he could scarcely 
bear to have touched. The remedy, he claims, has proved a 
positive cure in all recent cases of muscular rheumatism 
which have fallen under his observation ; he cites numerous 
cases in which relief, as instantaneous as his own, was ex- 
perienced. He also observed its effects in several cases of 
acute articular rheumatism, in two of which six drops suf- 
ficed to subdue the pain and swelling within a period of 
twenty-four hours. In one case of chronic rheumatism of a 
finger joint, which had lasted for over half a year, the sim- 
ple administration of the ammonia completely dispelled the 
inflammation and pain in the joint within two days. 

He then discusses the mode of action of his remedy. " If 
we consider an excessive acidity as the cause of the rheuma- 
tism, we can scarcely claim, in the cases in which one drop 
will instantaneously relieve the pain in recent rheumatism, 
that one drop was sufficient to counteract the effects of the 
excess of uric or (according to Fuller) lactic acid. 

" Nothing remains therefore but for us to seek for the 
source of rheumatism in a morbid nervous activity induced 
by disturbances of nutrition, and to believe that the ammo- 
nia acts as a nervine directly upon the nerves." | 

After the cure of one attack of rheumatism, our object 
should be to put the patient in such a condition as to prevent 
their recurrence. This, the writer thinks, can be done by 
building up the general system, and thus diminishing the 
nervous excitability. — The Clinic. 



BEDELL'S BAFID TBANSIT WBENCH. 
An important advantage of this wrench is its 
capability of immediate adjustment to any size, 
and the consequent obviation of the slow process 
of working a screw to set the moving jaw as re- 
quired. The inventor asserts that no pressure 
comes on the handle, owing to the movable jaw 
binding tightly (through said jaw having but one keeper), 
against the bar, which portion, he claims, is thus rendered 
about one third stronger. It is farther claimed that all the 
parts are of nearly equal wear. The bevel on the rear por- 
tion of the head admits of the use of the wrench in close 
quarters, and of its turning 45° further than if it were square. 
The movable jaw. A, is entirely detached from the screw, 
which passes loosely into it. Said jaw embraces the bar, as 
shown, and is provided at the rear with a spring, D, Fig. 2, for 
holding it against the bar. B is a carriage, screw-threaded 




Eq. 3 



Full 





Poirer for Floarlng mils. 

Mr. Henry Cabanes, miller and constructor, of Bordeaux, 
France, writes to The Miller as follows: " The force em- 
ployed to drive a com mill depends not only upon the quan- 
tity that is required to be ground, but also upon the nature 
of the wheat and the quality of grinding required ; and it 
cannot be definitely answered without further information. 
I can nevertheless give yon an approximate idea of what can 
be ground by one horse power of steam, including the ne- 
cessary machinery for cleaning wheat, and dressing flour. 
1. Forty-four pounds of wheat, in a good mill making flour 
for sale and also for baking, which in one grinding gives the 
largest possible quantity of fine flour, with broad and well 



to receive the adju&tiug screw, which is operated in the usual 
way by a milled head. The rear portion of the carriage tra- 
vels in a groove or channel in the bar, as indicated at C, in 
the horizontal section, Fig. 3. 

In order to adjust the wrench it is only necessary to run 
the movable jaw up by hand until the object is embraced, 
when the spring holds the jaw in place until the milled 
screw head is turned sufficiently to bring the carriage against 
the base of the jaw, so securing the latter tightly. 

The absence of a thread on the jaw, which is apt to wear 
out or bind on the screw, is a point of advantage, as is the 
absence of nut, ferrule, or any other device for holding the 
pressure bar in place. The latter receives the strain in a 
diagonal direction, downward and rearward, and, according 
to the inventor, will not spring in the back under a stress 
less than that previously mentioned. 

Patented September 28, 1874, and January 12, 1875. Fo- 
reign patents now pending through the Scientific American 
Patent Agency. For information relative to sale of patent 
or lease on royalty, address the inventor, Otis T. Bedell, care 
i Ely & Wray, 83 Reade street, New York city. 
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Killed by a meteor. 

An intelligent black boj was trudging along a highway at 
night in the vicinitj of Palestine,Tezas. There was a negro 
woman riding a horse in the direction in which the boy was 
going. The intelligent black boy re-appeared in Palestine 
that night out of breath and as pale as he could get. He 
said he saw a ball of fire come out of the sky and strike the 
woman and set her ablaze. The horse ran one way with 
the woman afire on his back, and he ran back to town to tell 
the people what had happened. The people went to look 
after further particulars of this curious incident. They 
found the woman lying on the ground with all her clothing 
burnt oS, but with life enough in her to tell that she had 
been struck in the breast by a ball of fire. The horse was 
found with his mane singed, and the woman died the next 
day. The people think she was hit by a meteor. — St. Louis 
Bepvhlkan. 



Novel Toy. 

An ingenious toy, apparently of Japanese origin, has re- 
cently been introduced into London. It consists of a small 
picture, on paper, of an individual pointing a firearm at an 
object — bird, target, or second person. By the application 
of the hot end of a match, just blown out, to the end of the 
gun, the paper commences to smolder toward the object 
aimed at, and in no other direction. When it is reached, a 
report is heard, from the explosion of a small quantity of 
fulminating material. 



THE OWL FABBOT. 

This singular bird, sometimes called the night parrot, 
belongs to New Zealand, and is called by the natives the 
kakapo. Dr. Gray describes it as having a high and short 
bill, grooved on the sides, with acute top, dentated lateral 
margins, and a base covered with fine, down-like feathers. 
The wings are short and rounded, and the fifth and sixth 
quills are equal and the longest ; the tail is moderate in size 
and each feather points out, with the shaft projecting. The 
tarsi are short and robust, and covered with round scales ; 
the claws are long, strong, and slightly curved. In general, 
the bird has the form of a parrot, but bears a facial aspect 
resembling that of an owl, of which it also has the nocturnal 
habits, and the almost noiseless flight. But it is not a bird of 
prey, as it eats corn and nuts readily when in captivity, its 
food in a wild state consisting of seeds, roots, and the outer 
covering of the stalks of New Zealand flax {phormium tenax). 
Its only vocal effort consists in a short croak : it breeds in 
February, laying two or three eggs ; and it becomes gregari- 
ous in winter, and in the advent of spring resumes its soli- 
tary habits. The flesh is white, and is said to be good eating. 
The specimens herewith illustrated are domiciled in the un- 
rivaled collection in the gardens of the Boyal Zoological 
Society, London, England. 



THE OFIUH POPPY. 

The opium poppy is a native of Persia, and probably also 

of the south of Europe and Asia Minor. It is largely culti- 

vatad in those countries, and also in Egypt, Arabia, and 

British India, for the sake of its opium. Dr. Joseph Hooker 




THE OPIUM POPPY (prtpaper snmniferum.) 

thus describes this process: "The capsules are sliced in 
February and March with a little instrument like a saw, 
made of three serrated plates tied together. From the in- 
cisions made by this instrument, the opium oozes out as a 
milky juice, which, as it dries, becomes a soft brown sticky 
paste ; each morning this paste is scraped off by means of 
small shells, and collected into jars, the contents of which 
are afterwards made into balls of about half a pound weight ; 



these are often coated with the seeds of some species of 
rheum or rhubarb plant The balls are packed into chests, 
and exported to other countries. " 

Opium is produced in large quantities in India for con- 
sumption in China, on account of the great sale there, in 
spite of all prohibitions. Eastern nations generally are very 
fond of opium, which they smoke with their tobacco, or 
alone, and take in the form of pills. With us it is much used 
in medicine as an anodyne, especially in the well known 
preparation called laudanum ; and the delusive habit of 
taking it to obtain a fleeting repose of the nervous system 
has recently grown, as our medical men can testify, to alarm- 
ing proportions. 



Poisoned Arrows of tbe Papuans. 

The warlike habits of the Papuans and their implements 
of warfare are described in a private letter recently addressed 
to Dr. Hooker. The writer says that no man leaves his 
dwelling, for his bit of cultivation even, without his power- 
ful bamboo bow and a few deadly poisoned arrows. These 
poisoned arrows are only a few among a great number not 
poisoned, the former being distinguished by elaborate carv- 
ing and painting, probably to prevent accident among them- 
selves. They are each pointed and barbed with human bone 
brought to almost needle- like sharpness, most carefully and 
neatly finished ; they are poisoned by plunging in a human 
corpse for several days. Poor Commodore Goodenough and 
his men suffered from arrows so poisoned. It is a sort of 
blood poisoning that, like other kinds of inoculation, does 
not develop itself for several days, the slightest scratch being 
sufficient to render almost inevitable a horrible death. The 
symptoms are accompanied by violent spasms like tetanus, 
with consciousness until the last. — Nature. 



lilfe in Great Cities. 

The relative healthfulness of some of the great cities is 
shown in the following table, which exhibits the annual 
mortality for each 1,000 inhabitants: 



Madrid 65 

Vienna 32-7 

Berlin 30-6 

Rome 29-3 

New York 279 



Turin 24'8 

Brussels 24-8 

Paris 23 2 

London 22-2 

Philadelphia 20'3 



The above estimate for Madrid is from a recent compilation 
given in La Qaceta Industrial in that city. The capital of 
Spain is thus made to rank as one of the most unhealthy 
places in the world 



A GOOD cement for covering the joints of ovens, which be- 
comes very hard and does not crack, is made by mixing equal 
quantities of finely sifted wood ashes and clay. Some salt is 
added and then sufficient water to form a dough. The cracks 
should be covered while the oven is cold. 
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FILES, FUSES, AND LOW WATEB ALABHS. 
Our extracts from Knight's "Mechanical Dictionary,"* this 
week, include illustrations of all the different forms of files, 
of a variety of fuses, electric and otherwise, and of a num- 
ber of ingenious low water alarms. 

Files are graded by shape, size, and fineness of cut ; and 
also are known by their purpose. As to shape, the series of 
sections given in Fig. 1 will be readily understood, a, b, e, 
Fig. 1. 
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Files. 

d< i,f,9, ^ are sections derived from the square; i, k, I, m, 
n, 0, p, q are derived from the circle, and r, s, t, v, w, x, y, z 
from the triangle. The files represented in the succeeding 
engravings are known as follows : a is a square file, parallel 
or taper, sometimes with a safe side ; &, when large, is a cot- 
ter file, when small, a verge or pivot file, c is a flat file ; when 
small, a pottance file ; when narrow, a pillar file, d, when 
parallel, is an equaling, clock pinion, or endless screw file ; 
when taper, a slitting, entering, warding, or barrel hole file, 
e/is a French pivot or shouldering file; when parallel, a V 
file. $> is a nail file for the finger nails ; h, a pointing mill 
saw and round edge file ; t, round, gulleting, or rat edge file; 
k, frame saw file ; I, half round, nicking, piercing, or round- 
off file; m, cross file, double half-round file; n, oval file; o, 
balance wheel or swing wheel file, the convex side only being 
cut. p is a swaged file for finishing brass moldings ; q, a 
curvilinear file; r, triangular, three square, or saw file: s, 
cant filn, for filing inside angles of 120° ; t, when parallel, is 
a banking or watch pinion file, when taper, a knife edge file, 
s is a screw head, feather edge, or slitting file ; w, a valve 
file ; X, triangular-and-half -round file; y, double or checker- 
ing file for gunsmiths ; z, double or pencil-sharpening file. 

As to character of teeth, the classes are : Double cut, hav- 
ing two sets of teeth crossing obliquely ; single cut or float, 
having but one row of teeth ; rasp, having detached teeth 
made by a punch instead of a chisel. At A is shown the po- 
sition and action of the file chisel on the blank. C shows the 
appearance of the rows of teeth. The following table gives 
the approximate number of cuts in an inch of file: 



Length of Hie in inches 4 | | 8 | 12 | 16 | 20 

Rough 58 62 44 40 28 21 

Bastard 70 64 56 48 44 34 

Smooth 112 83 72 72 64 56 

Superfine 210 144 112 88 76 64 

Figs. 2 and 3 represent a 

PILE CAKKIEK AND FILING BI-OCK. 





F'tU' Carrier. 

The first is a tool holder like the stock of a frame saw, and 
Fig. 3. is used to mount a 

file in a similar man- 
ner. The file block 
is of suitable wood, 
and is gripped in the 
jaws of a vise. It has 
grooves of varying 
depth, in which small 
rods, bars, or wires 
may be laid, to bn filed 
Piiine-Bock. conveniently. 

Fig. 4 represents different kinds of 

FUSES. 

a & is the common wooden fuse for shells. It is filled with 
a slow burning composition, and for use a part is cut off at 
the smaller end, the amount removed regulating the length 
of time which the fuse bums, and consequently the duration 
of the period prior to the bursting of the shell to which it is 
attached, c is the Bormann fuse, which consists of a disk 
of an alloy of tin and lead, in which a deep channel is made 
to receive the composition. At the end of the channel is an 
aperture communicating with the exploding charge. A cap 
covers the disk, and is marked to indicate seconds and frac- 
tions of the same. To use the fuse, the outer covering is 
perforated at any desired mark, when the composition ignites 
by the flame from the gun passing through the aperture 
made, and burns until the magazine inside is reached. Bish- 
op's electric fuse, d, e, comprises an inner and outer cylinder, 
protected by a perforated cap, through which the insulated 
conducting wires pass. / illustrates another form of electric 
fuse, in which the ends of the conducting wires are united 
by a fine wire of platinum. This last becomes highly heated 



when the current passes, and so ignites the powder. The 
operation of Statham's fuse, g, depends on the fact that a 
copper wire, covered for some time with vulcanized rubber, 
becomes coated with a layer of sulphide of copper, which is 
a moderately good electric conductor. This is utilized by 
twisting a piece of rubber-covered wire into a loop, when 
part of the covering is removed (at a) and the wire severed. 
Consequently, when a spark is passed along the wire, on 
reaching this spot it must follow the film of sulphide adher- 
ing to the rubber ; and the resistance which it has to over- 
come causes the sulphide to ignite. 

ij k illustrates Shaffner's blasting fuses and cartridges, 
t is a hollow cartridge provided with central and diverging 
spaces, occupied by a series of fuses and loose nitro-cotton, 
the whole covered with a waterproof casing, into which the 
ends of the conducting wires pass. In^ the main wires pass 
to the mine or cartridge, and are connected by smaller wires 
to the fuses, a number of which are placed in a single charge 
of explosive material, k is provided with a wooden head en- 
closed in an indented cylinder, closed by a cap ; the head has 
a recess for the composition, and another for cement for the 
conducting wires. The Abel fuse, h, consists of a wooden 
head, into which the insulated conducting wires enter, and 
are covered with a tin foil cap containing the priming. 

Powel's fuse, I, admits of being turned within the plug, 
which is screwed into the shell so as to bring corresponding 
apertures in the fuse and the plug into communication. 

Fig. 4. 
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These are so adjusted to each other that the composition may 
be made to fire the bursting charge at the expiration of a 
given time. 

LOW WATER ALARMS 

may be classed under four heads, as follows : 

1. The float movement: A. The float is attached to an arm, 
and is immersed in water in the chamber which communi- 
cates by pipes with the boiler. Should the end of the lower 
pipe be uncovered by the subsidence of the water to that 
level, the water leaves the chamber and the float falls, de- 
pressing the valve and admitting steam to the whistle. 
When the water rises again, the upper valve is moved to 
allow steam to depart, and the normal condition is re-estab- 
lished. B. The hollow steamtight case has a central hub 
and a sector space, occupied by the arm of a float, which 
rises and falls with the changes of level of the water in the 
boiler. An indicator on the same axis moves with the float. 
C. A float is placed on the crank arm of the valve stem, and 
rises and falls with the changes of the water level, bringing 
a stud on the stem against an inclined socket, and raising 
the valve from its seat. This allows steam to pass to the 
whistle. 

2. The thermostat movement : D. When the water sub- 
sides below the end of the vertical pipe, which extends 
downward into the boiler, the water contained therein is 
discharged and steam substituted. The increased heat, due 
to the presence of steam, elongates the thermostatic rod in 
the tube, and acts upon the lever to lift the valve from its 
seat ; the steam rushes out and sounds the whistle. E This 
acts similarly to the foregoing, except that the effect is due 
to the expansion of the steampipes when the water is emp- 
tied and steam admitted. The lever has its fulcrum on a 
post between the pipes ; the expansion of one of the latter 
depresses the valve stem and withdraws the valve from its 
seat; the expansion of the other pipe withdraws the seat 
from the valve. The action of the two is cumulative. The 
passage of steam sounds the whistle, as in other devices for 
the same purpose. 

8. The fusible plug action. F. After the boiler has been 
filled to the water line and put in operation, the pressure of 
the steam forces the water into the pipe and air chamber, e. 
As there can be no circulation of water in the pipe as long 
as the lower end of it is under the water line, the disk, d, 
will continue solid ; but when the water in the boiler evapo- 
rates below the end of the pipe to the alarm water line, then 
the water in it falls of its own weight into the boiler, and 



steam at once takes its place, melts the plug, and notice of 
low water is given by the sounding of the whistle. 

4. The gravity movement : G. A vertical pipe passes into 
the boiler, and its open end is at the level at which it is de- 




Low- Water Alarms. 

sired notice shall be given. This pipe forms a communica- 
tion between the boiler and a reservoir on the end of a hol- 
low arm and axis. In the normal condition this reservoir is 
filled with water ; but when the end of the pipe is uncovered 
by the subsidence of the water level in the boiler, the water 
runs out of the reservoir and steam takes its place. The 
change of weight in the reservoir, due to the substitution of 
steam for water, causes the arm to be lifted by the weighted 
lever, and raise the valve which admits steam to the whistle. 
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DECISIONS OF THE C0UBT8. 



United States Circuit Gunrt— District ot Kfasaa- 
chnsetta. 

BOILSR FLABTEBINO.— THE DNITBD 8TATBB AND FOBKION SALAaiANDER 
FELTINe COHPANT V9. THE HEBBIHAOK MANUFAOTDBINO OOEPANY.— 
THE BAHK VS. THE LAWBENOE MAVUFAOTUBINO COMPANY. 

iln equity.— Before Sheplet. J.— Decided October, 1875 ] 
The first claim of plaintiffs Is for a composition for coating the exterior 
of steam boilers, pipes, or other heated surfaces, composed of asbestos and 
lime putty, charcoal, and pumlcestoce. or their equivalents, and Is In- 
fringed upon by the defendants In tbelr use of an Inner coating of a mixture 
of clay and asbestos, crushed or ground, with the addition of a little hair 
and some other fibrous substance, with a coating composed of a mixture of 
clay and charred fiber, or cocoanut, or cane sawdust ground, wool, or 
shoddy. 
The second claim is for a composition, for the same purpose, of asbestos 



ind ilmeputty, 
Thiic ' ■ 



claim la infringed by defendants in their use of asbestos and white- 
wash (which is the same as lime putty in this composition) and clay, which 
is also proved in this composition of matter to be a well known equivalent 
for the lime putty. 
Sheplet, J, : 
These are actions at law against the defendants for allegedinfrlngements 



of letters patent No. 4,134, dated September 27.11)70, reissued to the com- 
plainants as asslgneei of John Riley and Charles W. Blssell for an improve- 
ment in compositions for covering steam boilers, steam pipes, etc., and also 
forallegedlnfringement of letters patent No. 114, 711, dated Hay9, 1871, and 
letters patent No. 108,055. dated October 4, 1870, both to John Blley, of Troy, 
N. Y., assignor to the complainants, for an Improvement in compositions 
for covering steam boilers, etc. 

The reissue No. 4,134 described the essential part of the invention as con- 
sisting In the employment of lime putty, or lime niized with water, so as to 
be of the consistence of glazier's putty, with some non-conducting fibrous 
material, such as paper pulp, and with pulverized earthy materials, which 
are light, porous, an dare non-conductors of heat, such as plaster of Paris, 
water lime. cement, sand.BoaPBtone, or black lead. 

The invention described In letters patent No. 114,711 consisted In the em- 
ployment of a combination of asbestos and lime putty, either with or with- 
out the other Ingredients hereinafter named, as a coating for steam bt^lers 
and pipes. The other Ingredients named were charcoal and pumlcestone, 
or their equivalents. 

The Invention described in letters patent No. 108.055 conslsted.sofar as 
the Invention related to the covering of steam boilers, in the addition of 
ground gypsum, or plaster, or pumlcestone to the composition described 
IntherelssuedpatentNo. 4,1S4. 

The defendants coat their pipes with an inner coating of a mixture of clay 
and asbestos, crushed or ground, with the addition of a little hair and some 
other fibrous substance. The next coat is a mixture of clay and charred 
fiber of cocoanut or cane sawdust ground, wool, or shoddy. Outside of 
this is a thin wash of lime with a slight mixture of hair. Outside of the 
second coat, in some Instances, is a mass of fiber wound around the second 
coating. This covering of cord or fiber is covered with lime. 

This coating is an infringement of the first and second claims of letters 
patent No. 114,711. the first claim being for a composition for coating the 
exterior of steam toilers, pipes, or other heated surfaces, composed of as- 
bestos and lime putty, charcoal, and pumlcestone, or their equH-alents. 
and the second claim for a composition for the same purposes composed of 
asbestos and lime putty, ._ .^, ,. . ... „ 

Defendants use the asbestos and whitewash, which is the same as Ume 
putty in this composition, and clay, which is also proved in this composi- 
tion of matter to be a well known equlvulent for the lime putty. They also 
use the combination of asbestos, lime putty, and charcoal, 

A large number of American and English patents are introduced In evi- 
dence as tendinn to show want of novelty. A careful examination of all 
these patents falls to afford aRy satisfactory proof that the patent No, 
114,711 Is void tor want of novelty. The nearest approach to the composi- 
tion of matter patented to the plaintiffs is to be found in the feltlngs or 
sheets of asbestos and lime, which were not plastic like the compositions of 
matter Ir the Riley patents, but were wrapped or fastened around the pipes 
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to boilers. These, although most nearly approximating the Invention of 
Riley, do not anticipate it. 

Judgment 1b to be rendered f orthe plalntlflfB against the Merrimack Man- 
ufacturing Company, for Infringement of the flrst and second claims of 
patent No. 114, 711, for three hundred and fifty dollars, and against the Law- 
rence Manufacturing Company for seventy and forty-one hundredths dol- 
lars damages, with Interest from the date of the respective writs. 

{.G. E. Bettojit for complainant. 

Q. L. Soberts, for defendant.] 



Uaited State* Circuit Conrt— SontUern District of 
New Ifork. 

PATENT JiEWELBT.— LEWIS J, MULFOBD €t al. VS. THOMAS D. PBABCE et ttl. 

[In equity.— Before Shiphan, J.— Decided November 3, 1875.J 

The first claim to "an ornamental chain for necklaces, etc., formed of 
alternate closed links, A, and open spiral links, B, substantially as shown 
and described,*' la not a claim for an ornamental chain, composed of 
alternate closed links, without reference to the material of which the 
spiral link is made; but It isa claim for a chain composed of alternate 
closed links and open spiral links, formed of one or more coils of gold 
tubing, as shown and described. 

The manner in which gold tubing Is manufactured Is well known to all 
persona skilled In the art, and the process ihorougnly understood by the 
manufacturing Jeweler. It would have been a waste of words to explain 
the method of manufacturing to a class of persons who are sufficiently In- 
formed when they are told that the link Is " formed of one or more cofls of 
tubing of the proper length, bO as to form a double spring link .'* 
Shiphan, J.: 

Tnislsaulll In equity, alleging an Infringement by the defendants of 
reissued letters patent, which were issued to the complainants on Febru- 
ary ^4, 1874. for an "Improvement In chulns and chain links for necklaces," 
etc., and praying for an Injunction and an account. The defendants, ad- 
mitting in their answer the manufacture and sale of the patented article, 
deny the novelty or patentability of the alleged Invention, and further In- 
sist that tlie patent is Invalid by reason of the vagueness of the specifica- 
tion. The specification states that— 

" The invention has for Its object to furnish an Improved chain for neck- 
laces, etc., having links of peculiar construction, which enable all the 
links to be flnlshea separate and then put together to form the chain. The 
Invention consists In an ornamental chain, whereof the links are con- 
nected together by open spiral links, B, finished before beine connected 
together, the connection being made by springing the finished links Into 
eacn other In the manner described. A and b represent the links of the 
chain. Tne links A are round and closed, and are made and polished, or 
coiwed, separately from the other links. The links, B, which constitute 
thepecullar feature of my invention, are formed of one or morecollsof 
tubing of the proper length, so as to form a double sprlngllnk. Into each 
end of the tube forming the link, B, is soldered a small shot,a8 shown in the 
drawing, which shot grvesaflulsh to the link. The Unks, B, may then be 
colored or polished, and the chain Is formed by springing the links Into 

each other. "By this construction the links maybe 

made and finished in quantities, and the chain formed from the finished 
links, by springing themlinto each other to produce any desired combina- 
tions of the links of the same or dltterent kinds. Finishing the separate 
links in this way enables them to be more perfectly polished or colored, 
and with a greatly diminished expenditure of labor and time, and enables 
the links to be put together without Injuring them in the least, however 
highly they mav be polished or colored.'' 

The claims of the Inventor are : 

1. An ornamental chain for necklaces, etc., formed of alternate closed 
links. A, and open spiral links, B, substantially as shown and described. 

2. Toe open spiral links B, formed of colls of tubing, substaBtlally as 
shown and described. 

ornamental gold chains, formed of alternate closed links or spiral links, 
or of spiral links alone, have long been known. Chains Cumposedof split 
rings which are sprung into each other, or Into a solid link, are famil- 
iar articles, and there can be no novelty In the mere shape or form of the 
chain, or of the link, which Is shown in the drawings of the patent. The 
distinctive feature of the invention does not couslst.lu the fact that the 
link Is spiral, bat does consist In the construction of the open spiral link 
from a speclned material, namely, gold tubing. The article which Is called 
tubing In the jeweler's art Is made by drawing a strip of gold through a 
drawplate, the gold strip having been placed around a copper wire In such 
amanneras to Incase the wire. The copper wire, with the strip of gold 
wirearound It, Isthen wound upon a mandrel and cut Into proper lengths. 
The copper Is destroyed by acid , leaving a hollow spiral link which Is bound 
with wire and annealed. The wire Is then unfastened, and the link, which 
Is thus made, possesses a peculiar elasticity not affected by the annealing, 
Is easily separated and united to another lint without any injury to itself or 
to the solid link Into which It Is sprung, and constantly preserves Its elas- 
ticity and shape. 

The discovery which led to the Invention consisted In the discovery of the 
fact tliat links made of tubing possessed a peculiar elasticity which was 
unaffected by annealing. The invention was the application of this dis- 
covery to the production of a new and useful result, namely, the manufac- 
ture from tubing of ornamental chains, which possess the following ele- 
ments of novelty and utility: 

First, all the links can be completely finished and then put together with- 
out Injury to the chain, and thereby tue article can be produced at a much 
less expense than had previously been necessary. Gold chains which are 
constructed in any other manner must be finished or polished or colored 
after the chain Is completely formed, which Is a difficult and somewhat ex- 
pensive part of the manufacture, while, Inasmuch as these links are suffi- 
ciently eiastlc to be united together or sprung upon a solid link without In- 
jury to any part of the chain, the separate Mn^s can be made In quantities, 
and completely finished and polished before being united. 

Second, the elasticity of the special links Is such thit the chain can easily 
be separated by the fingers of the owner, and united in different forms and 
for different purposes, and reunited In the original chain without detriment 
to the polish of the links, and with no loss of their elasticity. As has al- 
ready been suggested, their features of novelty and utility do not result 
from the fact that the chalnls made In part from a spiral link, but from the 
fact that the spiral link Is manufactured from a material which possesses a 
peculiar quality of permanent elasticity. The Inveitlon consists in the 
fact that, whether the Inventor wai or was not the first person todlscover 
thepecullarlty, he first utilized the discovery, andapplled the peculiar pro- 
perty of the material to a useful resultin the manufacture of chains. 

It being self-evident thatchalnscomposed of spiral links have been well 
known. It was Insisted by the defendants that the chains heretofore In use 
possessed substantially the same qualities which are attributed to the pat- 
ented article; and that the paten ted article hadno advantage over the chains 
which were Introduced as exhibits, and which were made of gold split rings, 
or split links In various forms. But It was satisfactorily proved that the 
split rings, wnlchare manufactured from solid gold wire compressed in dies, 
and made elastic by hammering, are not sufflcleatly elastic to permit the 
chain to be joined without Injury to the material Into which the splltUnk Is 
sprung, and this Injury renders necessary a repollshlng or finishing of the 
completed article. Again. If the chain of Bpllt gold links Is taken apart, 
this act of separation causes the coll to spring asunder, sotthat It loses Its 
shape and Its beauty; and If a necessity of annealing arises, the process of 
anneallnic destroys Its elasticity. The difference between the patented ar- 
ticle and a chain made of split gold rings Is clearly marked. It Is a differ- 
ence In kind and not merely In degree. 

Testimony was also offered by the defendants to prove that chains of spiral 
links made of tubing hadbeen In use prior to the tlateof the Invention, but 
the evidence failed to satisfy me that chains of open and unsoldered spiral 
links made of tubing had been manufactured prior to the date of the patent. 
Links have been made of tubing, which, after being united In a chain, were 
soldered together, and thus a chain was made which could not be taken 
apart, and which required finishing and polishing after It was soldered to- 
gether. The testimony did not show that the plaintiff's Invention of the 
open spiral link form tubing had been practically anticipated by others. 

A large serpentine bracelet made of a col i of gold tubing, to be worn 
UDon the fore arm, and to be kept In Its place by pressure, was also Intro- 
duced as an anticipating device. It manifestly Is a very different article 
from a chain, and the fact that a gold tubing was known and used In the 
manufacture of jewelry was conceded by the plalntlfl's. 

It was also suggested by the defendants that the specification does not de- 
scribe the process of manufacture of the spiral link with the exactness 
which Is requisite. The manner In which gold tubing Is manufactured Is 
well known to all persons skilled In the art. After havlngbeen compresse I 
aroundcopner wire, Itls wound upon amandrel; the wire is then removed 
by acid, and the coll of tubing, having been secured with wire, Is annealed 
Into the proper shape. This process Is thoroughly understood by the man- 
ufacturing jeweler. It would have been a waste of words to explain the 
method of manufacture to a class of persons who are sufficiently Informed 
when they are told that the link Is " formed of one or more colls of tubing 
of the proper length, so as to form a double spring link." 

The first claim Is not a claim for an ornamental chain composed of alter- 
nate closed links, and open spiral links, without reference to the mat' rial 
of which the spiral link Ismade, but It Is a claim for a chain composed of al- 
ternate closed links andopen spiral links formed of one or more colls of 
gold tubing, as shown and described. The finish, as given to the chain by 
the shot at the end of the open link. Is not a material partof the Inven- 
tion. 

There should be a decree for an Injunction, and a reference to a master to 
take and state the account. 

[B. F. Xee and A. A. Alvord, for complainants. 

Jos. C. Fraley and Henry Batdwin, Jr., for defendants.] 



NEW BOOKS AND FUBLICATIONB. 
The International Review. March— April, 1876. Published Six 

times a year. Subscription price, S5. New York city, Chicago, 

and New Orleans : A. S. Barnes & Co. 
To the scientific reader, the most Interesting paper In this number of the 
above periodical Is Professor Vogel's "Chemical Action of Plants," In 
which the invaluable assistance of plant life to mankind, In the accomplish- 
ment of many purposes which human skill and scientific Industry do not, 
and perhaps never will, enable us to perform. Is demonstrated by a variety 
of Illustrative Instances. Professor Proctor's " Essay on the Structure of 
the Universe" reveals no new thought, and Is characterized by the same 
peculiarity of that astronomer which obtrudes Itself In many other of his 
recent productions, namely, of saying little and writing much. For a 
scientist whose Ideas hare unaergone such radical changes, amounting to 
the abandonment of previous convictions, and whose present notions may 
undergo like revolution In the future. It would appear safer to speculate 
less, or, at least, not to extentuate his thoughts through a multiplicity of 
books and essays. A careful memoir of Professor Calrnes, the great 
English political economist. Is contributed by Mr. George Walker. There 
Is an Instructive article on ^'Bardlsm," and a useful paptr on " The Old 
and the New South," beside a valuable series of reviews of recent foreign 
p ubilcatlons 



TheNew Guide to Rose Culture. Publiahed Annually by the 
Dingee and Conard Company, Rose Growers, West Grove, 
Chester county. Pa. Price 10 cents. 
The successful cultivators of roses who publish this Interesting pamphlet 
have Introduced a new system of supplying their numerous customers with 
rose trees. They send them by mall, and guarantee their delivery In good 
order. Thus amateurs of roses can obtain specimens of all the choicest va- 
rieties of this most beautiful flower, merely by sending a letter and post 
office order to the growers, as above. TheNew Guide Is published to aid 
purchasers In making a selection ; and It contains a complete list of all the 
roses now In demand, with detailed particulars. Illustrations and descrip- 
tions of other plants and flowering shrubs are added, together with other 
valuable Information on floriculture. See a further announcement In our 
advertising pages. 

The Eden of Labor, orthe Christian Utopia. By T. Wharton 
CoUens, Author of "Humanlcs," etc. Price $1.25. Philadel- 
phia, Pa.: Henry Carey Baird & Co., 810 Walnut street. 
Mr. Collens announces. In his preface, that his design Is to develop a 
practical plan for the application of the fundamental principle. " admitted 
by all political economists," that "labor Is the real measure of the ex- 
changeable value of all commodities and services," and to show that the 
principle and Its application rest upon the duty of Christians towards God 
and each other. Such of our readers as may read the book will be sur- 
prised at manyof Its statements, and at the autocratic manner In which the 
author lays down his opinions ; and the strange commingling of the holiest 
names and the most solemn subjects with Inflation theories and the advo- 
cacy of paper as a source of wealth would be amusing but for Its Irrev- 
erence. We do not think that the currency question Is to be settled by such 
publications as this. 

The Textile Colorist, a Journal of Bleaching, Printing, Dyeing, 
and Finishing Textile Fabrics, and the Manufacture and Appli- 
cation of Coloring Matters. Edited by Charles O'Neill, F.C.S., 
Author of " The Chemistry of Calico Printing, Bleaching, Dye- 
ing, etc." Nos. 1 and 3. January and February, 1876. Sub- 
scription price $12 a year, payable in advance. New York 
city : John Wiley & Sons, 15 Asior Place. 
This monthly publication gives promise of being a technical journal of 
the highest order. Its subject has long been the most Interesting and pro- 
gressive branch of Industrial chemistry; and the rapidly extending use of 
chemical dyes gives additional value to such thoroughly digested and trust- 
worthy Information as this serial contains. The following articles are 
found In the pages of the first number: '' Lime Juice, Argols, Citric and 
Tartaric Acids," '' Methylanlllne Purple on Cotton," " Straining Colors 
by Atmospheric Pressure," and "Sulphur as a Mordant for Aniline Green." 
Contemporary news as to new discoveries, patents, reviews, etc.. Is added; 
and an extended treatise (by the editor) on " The Practice and Principles of 
Calico Printing, Bleaching, Dyeing," etc.. Is commenced In thli Issue. 
The publication Is Illustrated with diagrams, etc., and each number con- 
tains 96 pages. 

Specification and Working Drawings of a Swiss Gothic 

Frame Cottage. By D. T. Atwood, Architect. New York 

city : A. J. Bicknell & Co., 27 Warren street. 
This publication would be useful to many of our readers In the West and 
Sonth, and to any one wbo desires to build a serviceable and elegant cot- 
tage without the assistance of an architect . The design of the structure Is 
commendable, and the interior Is especially arranged with a view to conve- 
nience; and the specification lays down the requirements for a well built 
and commodious house. Such usefully practical publications deserve the 
highest recommendation. 
Burley's United States Centennial Gazetteer and Guide for 

1876. Edited by Charles Holland Kidder. Philadelphia, Pa.: 

S. W. Burley, Proprietor and Publisher. 
This handsome volume Is a general cyclopaedia, historical and statistic, of 
the United States, both now and during the past century. The information 
as to the Centennial Exposition Is extensive, and apparently accurate; and 
the Industrial statistics are elaborate and well arranged. The book Is likely 
to have an extensive sale. 
Designing Belt Gearing. By E. J. Cowling Welch, Author of 

" Designing Valve Gearing," etc. Price 20 cents. New York 

city : E. & F. N. Spon, UQ Broome street. 
This Is a very elaborate treatise on a simple yet Important subject, and 
will be useful to such of our readers as understand the higher mathematics. 
The Creed of Free Trade. By David A. Weils. New York 

city : Hurd & Houghton, 13 Astor Place. 
Mr. Wells commences his text with the Indisputable axiom that the high- 
est right of properly Is to freely exchange it for other property; and the 
truths that he deduces from this maxim are as self-evident as their source. 

The Eglxotig MAeAZiNi for March has a remarkably good table of con- 
tests. We can cordially recommend this magazine to our readers as one of 
the most instructive and useful of oar monthly periodicals. It contains 
the best short papers which appear in the English monthlies, selected with 
great discrimination and judgment, besldei one or two good continued 
serials. The present number; has Mr. Gladstone's address on "Science 
and Art," Dr. Bastlan's essay on " Why Animals have a Nervous Sys- 
tem," "Her Dearest Foe" and "Jonathan" (continued), besides arti- 
cles on " Montenegro," " Richelieu,** "German Home Life," " The Un- 
seen Universe,** etc. The only objection to the magazine we can find Is Its 
embellishments. This month, there Is a steel engraving of President Bar- 
nard, which, as a likeness. Is almost as bad as a bust for which the learned 
and amiable scientist patiently sat during a recent American Institute Fair, 
to the delectation of a gaping crowd and to the furtherance of the reputa- 
tion of the aspiring sculptress. If somebody would buy both plate and 
bust, and scrupulously destroy them. It would be a service both to Br. Bar- 
nard and to posterity. 

Harper's Magazine for March contains an Illustrated article on the 
Danube Principalities, which Is of timely interest with reference to the re- 
cent Herzegovlnlan outbreak. Professor Samuel Lockwood contributes a 
paper on the ** Microscope,* * written In plain and simple style and copiously 
embellished with engravings. George Eliot's *' Daniel Deronda," the 
reigning sensation of the literary world. Is continued ; another Instalment 
of the " First Century of the Republic*' series treats of the progress of 
literature In this country; and there Is the usual good selection of short 
stories, beside the summaries, scientific and otherwise, of recent events. 
Harper & Brothers, New York. $4 a year. 

The Sanitabiak for March opens with a lengthy paper, forming, as a 
la wjer would say, a " case" In favor of the use of salt for the removal of 
snow from the streets. All the evidence In the shape of professional opin- 
ions, pro and con. Is adduced, and a preponderance appears to exlsc In favor 
of salt, a sommlttee of the College of Physicians, among other authorities, 
certifying to Its non-deleterious influence as regards public health. Dr. 
Bailey has a sensible article on "Ventilation of Churches," Mr. A. H. 
Dana tells of the *' Uses and Abuses of Life Insurance" In a clear and con- 
cise essay, and there Is an address, recently delivered by Dr. Doremus, on 
' ' Milk In Its Medico-Legal Aspects." $3.00 a year. McDlvett, Campbell & 
Co., Publishers, 79 Nassau streot. New York. 
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NEW CHEHICAL AND HI8CEIXANE0U8 INVENTIONS. 



IMPROVED FRUIT DRTER. 
Samuel W. Hope, Dover, Del.— This device includes a flue-shaped 
chamber having a heater at the bottom and a system of small tubes 
at the sides, for taking some of the air up around or by the trays, 
and discharging it into the drying flue again, between the trays, 
and also another system for drawing out the air from the spaces 
between the trays as it becomes charged with moisture by evapo- 
ration of the moisture of the fruit. 



IMPROVED PAPER PILE FASTENER. 
Charles D. Lindaey, Cincinnati, Ohio.— This fastener is made of 
a single piece of metal split for a certain distance at each end. The 
strip is then folded lengthwise. The split portion at one end has 
each extremity bent at right angles, while the ends of the other 
split part are sharpened. The latter are inserted through the paper 
and bent flat. 

IMPROVED INVALID CHAIR. 
Cevedra B. Sheldon, 7 State street, New York city.— Mr. Sheldon 
now ofl'ers another ingenious device, in the shape of an easy chair 
suitable for physicians' or invalids' uses. It has an adjustable foot 
rest arranged to be raised upon its pivots to a horizontal position, 
and a back to fall down on a level with the seat, to form a bed or 
lounge. It also folds up for storing away compactly. There is an 
improved contrivance of the adjusting back support, a new ar- 
rangement of the adjusting foot support, and a cane bottom for 
the latter. The entire chair is of very light but strong construc- 
tion. Mr. Sheldon is one of the most persistent inventors we have 
ever known. His patents must now number in the neighborhood 
of fifty ; and as he is yet a young man, we have no doubt but that 
his " centennial " invention is a future possibility. 

IMPROVED BACK STRAP BUCKLE AND TRACE CARRIER 
James W. Weed, Clarinda, Iowa.— This is a simple fastening de- 
vice for the back and hip straps of harness, by which the cutting 
and stitching of the same is obviated, and a stronger and more dur- 
able connection of the straps obtained, while it furnishes also a 
hook support for the traces when the animals are detached from 
the vehicle. It consists of an oblong device with loops at ail sides, 
and a central vertical pJn for the fastening of the crossing straps. 
The side loops of the hip straps are furthermore provided with T- 
shaped books or carriers for the traces. 

IMPROVED LAMP TRIMMER. 
Philip Sidney Lyman, Chicago, III.— The invention relates to the 
construction of lamp trimmers, so that the wick may be cleanly 
cut and with perfect evenness, and consists in making it with han- 
dles angled at their ends, working upon the same fulcrum, one 
moving in a vertical, while the other moves In a horizontal plane, 
and provided with cutting blades, kept in continual close contact 
by guides that project from one of them. 

IMPROVED TRUSSED STANDARDS FOR PIANOS. 
Edwin Oakley, Lerrika, Ovalan, Fiji Islands.— The object of this 
invention is to provide a standard which shall counteract the over- 
banging strain of wires and prevent curving or bending in the back 
of upright pianofortes. It consists in the combination with upright 
pieces having obtuse angular grooves, and a tapering mortise, of 
trusses fitting in said grooves, and a wedge flttiogin said mortise, 
and the whole so arranged as to form a rigid and secure brace for 
the standards, for the purpose of resisting the tension of the wires. 

IMPROVED TOY PISTOL 
O. C. Butterweck, St. Louis, Mo.— The invention relates to a pistol 
whereby a marble may be ejected from the barrel with considera- 
ble striking force, by a rear-impelling spring that drives the piston 
rod forward as soon as the latter is lifted by the trigger. By the 
peculiar mode of combining the trigger and piston rod with the 
spring, the impulse is given with great facility, and without any 
liability of deranging the aim. 

IMPROVED LIGHTNING ROD. 
Isaac Johnson and David A. Price, Chicago, 111.— The invention 
relates to that class of lightning rods made of tubular form and in 
several parts joined together. It consists in relnlorcing and stilT- 
ening the tube sections with a metallic rod that does not fit up to 
the inside of the tul>e, but is maintained in a rigid and immovable 
position on the axial line of the outer cylinder by attachment at 
each end to a coupler; also in combining with each section a pair 
of peculiarly constructed couplers, one having a threaded socjsel 
and the other a screw, while each is provided with an opposite cen- 
tral recess for receiving the strengthening rod, and a conical cavity 
at the outer end of the recess for directing and guiding the end of 
the rod to its rest in the recess. 



NEW AOBICnLTUBAL INVENTIONS. 



IMPROVED PORTABLE FENCE. 
Urlas Crayton, Davidson College, N. C. — The invention relates to 
portable fences which may be employed for different cross lines at 
ditrerent times, and consists in causing a tapered edge of one panel 
to fit into a corresponding groove of the next adjacent one, thus 
preventing one panel from ever being forced past another by an 
ordinary pushing force or by a wind. 

BAND CUTTER AND FEEDER FOR THRASHING MACHINES. 

Godfrey L. Gearhart and Nicholas W. Hoffman, Lebanon, N. J.— 
This is an automatic feeding apparatus for thrashing machines, by 
which the sheaves are readily and evenlycut, spread, and conveyed 
to the thrasher without an attendant. The inveation consists, 
mainly, of a reciprocating shaker with a side shelf, from which the 
sheaves are pushed on stationary fingers, arranged concavely with 
cutting knives to cut the bands. The stalks are dropped through 
the fingers and pushed forward by lateral stiips of the shaker, to 
be then evenly distributed by vibrating rakes, and conveyed to the 
thrasher. 

IMPROVED HAT STACKER. 

Moses Amidon, Latbrop, Mo.— In using this device, a rake is 
drawn over the field by horses until loaded. The loaded rake is 
then drawn upon and then from the platform, leaving the rake load 
of hay within the hopper. As the rake passes from the platform 
the horses are stopped, and suitablearrangements are made where- 
by the hopper is caused to carry the hay over and discharge it upon 
the stack. 

IMPROVED SWARM BOX. 

Andrew Harbison, Newcastle, Pa.— The object of this invention 
is to catch swarms of bees as they issue from the parent hive, and 
keep them confined until at leisure to introduce them into new 
habitations, thereby saving much time of the attendant, risk of 
several swarms mingling together, and the consequent destruction 
of their queens, as well as the danger of leaving for the woods. The 
swarm box is constructed of thin light lumber, except the top, 
which is of wire cloth. The swarm is caused to pass through a tube 
extending inward and upward, at an angle of about 45°. The edges 
around this tube are armed with wire pickets, ihe object belt g to 
prevent the bees from again returning to the parent hive, as they 
cannot successfully pass over the wire pickets. On the sides, in the 
Interior, there are shelves on each side for the swarm to cluster on, 
as a support is necessary when a swarm is to remain In the box for 
some time before hiving. 

IMPROVED BUTTER PACKAGE. 

Andrew J. Dibble, Franklin, assignor to himself and David G. 
Landon, Delhi, N. Y.— This inventor proposes a new butter form, 
constructed of a single block of wood, having conical cavity, in 
which the butter is packed. These forms may be packed together 
and transported. The inventor states that they will cost about ore 
cent a piece; and after the butter is once packed in them it need not 
be disturbed until each reaches the consumer. Each form is made 
to receive a given weight of butter. 
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The Charge for ImertUm under this head U One Dol- 
lar a Line. If the Notices exceed Four Lines, One 
Dollar and a Half per Line leiU be charged. 



The " CatechlBm of the Locomotive," 625 pa^es, 
^50 engravings. The theory, construction, and manage- 
ment of American Locomotives. Sent post paid, on re- 
ceipt of $3. H. P. Stein, KR.Gazette,73 Broadway, N.T. 

Wanted— Locomotive, 6 to 10 tuns, 3 ft. gauge, for 
wood rail. Send photo. Earner Bros., Longvlew, Texas. 

"Wrinkles and Recipes" Is the best practical 
HandDook for Mechanics and Engineers. Hundreds of 
valuable trade suggestions, prepared expressly by cele- 
brated experts and by correspondents of the " Scientific 
American." ^50 pages. Elegantly bound and Illus- 
trated. A splendid Christmas gift for workmen and 
apprentices. Mailed, post pala, for tl.50. Address H. 
N. Munn. Publisher. P O. BoxTTJ. New York city. 

For Sale— An established business, manufactur- 
ing metal goods. Patented. Box 729, Providence, R. I, 

For Sale— Two Valuable Patents: Automatic 
Grinding Machine, for grinding Planer Knives, Leather- 
Splitting Knives, Cloth Shears, &c. Also Friction Clutch, 
the best In the market. For particulars, address E. S. 
Fernald, Saco, Me. 

Manufacturers desiring a full description and 
statement of the mechanical construction and working, 
and of the merits of the lately patented adjustable calen- 
dar and almanac. Illustrated In the *' Scientific Ameri- 
can" of February 12 last, may obtain the same by address- 
ing the Inventor and Patentee, David J. Miller, at Santa 
F6, New Mexico. 

Waggener's Improved Trial-Balance Book— In- 
valuable to Book-Keepers. Saves time: systematizes 
the work: prevents errors. Now In general use. 12 mo's 
form-No. 1.600 acc'ts, 11.80: No. 2, 1,000 acc'ts, 12.70: 
No. 3, 2,000 acc'ts, $4 ..50. 6 mo's form— No. 4, 500 acc'ts, 
two periods of 6 mo's, $2.25: No. 5, 1,000 acc'ts. two pe- 
riods of 6 mo's, 13.15. Sent postpaid. Catalogue free. 
D. B. Waggenerft Co., Publishers, 420 Walnut St.,Phlla' 

Yacht & Stationary Engines, Sizes 2, 4, 6 & 8 H.P. 
Best for Price. N. W. Twlss, New Haven, Conn, 

Patented articles manufactured at lowest prices, 
by the Allen Fire Supply Co., Providence, R. I. 

Wanted— Manufacturer of Iron Tools or Steam 
Engines, to take part of a Salesroom In this city. Ad- 
dress B., P. O. 80x4779, New York city. 

Manufacturers of Wagon Hub Machinery, send 
address to P. O. Box 58, Detroit, Minn. 

Round Thread Hose Couplings and " Controlling 
Nozzles" are the best In use . E . M . Waldron, Prov. , R. I. 

Inlaylnir and Fret Sawing In Wood, Shell, Metal, 
&c. See Fleetwood Scroll Saw, page 188. 

File-cutting Machines. C. Vogel, Fort Lee, N. J. 

Amoskeag Steam Fire Engine, first class, for 
Sale. Is In excellent order throughout. Has two 8x10 
cylinders, rotary pump (wholly composition), steel waist 
boiler with copper tubes, 6 In. suction, and plays four 
2K In. streams. Price $1,200, warranted. AddressS.C. 
Forsalth & Co., Manchester, N. H. 

Situation Wanted at Centennial, to Exhibit or 
Tend Machinery. F.N. B, Box 340, Flushing, L.I.,N.Y. 

Hearing Restored— A great Invention by one who 
was deaf for 20 years. Send stamp for particulars to 
Jno. Oarmore, Lock-box 80, Madison. Ind. 

$1,000 for any Chum ahead of " The Prize. " A. 
B. Cohu, IW Water Street, New York. 

A Clear Field— Small capital ensures heavy per- 
ent. Territory, etc. Liquid Vent Co., Kansas City, Mo. 

For Sale— 36 ln.xl6i^ ft. Lathe, $400 ; 28 in.x8 ft. 
Lathe, $%0; 18K In.xl2 ft. Lathe,$250 ; 15 1n.x8 ft. Lathe, 
$175; 6 ft. Planer, $350; 3 ft. Planer, $200; 36 In. Drill, 
$125. Shearman, 45 Cortlandt St., New York, 

Wanted— Universal Milling Machine, Brown & 
Sharp M'f'g Co., Providence, R. I., make preferred. 
Address, giving price, cash,Wm. E.Lewis, Cleveland, O. 

Sash and Door Factory, Planing Mill, &c., for 
Sale. See advertisement on page 172. 

Painters & Gralners— Send for descriptive Cata- 
logue. & Sample ot first class & quick Graining. Exe- 
cuted with mr new perforated Metallic Graining Tools. 
40,000 In dally use, J. J. Callow, Cleveland, Ohio. 

Wanted— Every Machine Shop to send for one of 
Gardiner's pat. centering and squaring attachments for 
Lathes. On live days' trial, to be returned at our ex- 
pense If not satisfactory. 700 one Inch shafts centered 
and squared up per day. Price $35. K. £. State & Co. , 
Springfield, Ohio. 

Family Dish Drainer— Shop right deed and pat- 
terns.$10 per year. J. R. Abbe, Lawrence, Mass. 

Yocom's Split-Collars and SpUt-PuUeys are same 
appearance, strength, and price, as Whole-Collars, and 
Whole-Pulleys. Shafting Works, Drinker St., below 147 
North Second Street, Philadelphia, Pa. 

Solid Emery Vulcanite Wheels— The Original Solid 
Emery Wheel— other kinds Imitations and Inferior. Cau- 
tion—Our name Is stamped In full un all our best Stand- 
ard Belting, Packing, and Hose. Buy that only. The 
best Is the cheapest. New York Belting and Packing 
Companr, 37 and 38 Park Row, New York. 

Steel Castings, from one lb. to five thousand lbs. 
Invaluable where great strength and durability are re- 
quired. Send for Circular. Pittsburgh Steel Casting 
Co., Pittsburgh, Pa. 

$1,000 for any Hand Saw Mill equal to A. B. 
Cohu's,197 WaterSt., New York. 

A Valuable Patent for Sale to the highest bidder. 
Smith's improved Awl, for sewing leather without bris- 
tles. For Cut and description, see Scientific American 
of July 31, 1875. Address Sylvester A. Smith, Letts, 
Louisa Co., lov a. 

Best Line Shaft, Palleys, Dead Pulleys, Coup- 
lings, etc., In the country. Catalogue free. A.B.Cook 
& Co., Erie, Pa. 

Hand Fire Engines, Lift and Force Pumps for fire 
and all other purposes. Address Rumsey & Co., Seneca 
Falls, N. Y., U. S. A. 

Hotohkisa Ai r Spring Foi^ Hammer, best i n the 
Diuket. Prlcei low. D. Frlible A Co . New Haven. Ct. 

Water, Gas and Steam Goods— Send eight stamps 
for Catalogue, containing over 400 Illustrations, to Bailey, 
Farrell&Co. Plttsburtrn, Pa. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. 7. 

For Solid Wrought-lron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph &c. 

Hotchkiss & Ball, Meriden, Conn., Foundrymen 
and workers of sheet metal. Fine Gray Iron CastlUKS 
o order. Job work solicited. 



American HetaUne Co., 61 Warren St., N.Y. City. 

For Solid Emery Wheels and Machinery, send to 
''.he Union Stone Co., Boston, Mass., for circular. 
Hydraulic Presses and Jacks, new and second 

Qand. Lathes and Machinery for Polishing and Buffing 
Metals. E. Lyon, 470 Grand Street, New York. 

Spinning Rings of a Superior Quality— Whltlns- 
vllle Spinning Ring Co., Whltlnsvllle, Mass. 

For best Bolt Cutter, at greatly reduced prices, 
tddress H. B. Brown & Co.. NewSaven Conn. 

Diamond Tools— J. DlckinBOn, 64 Nassau St., N.Y. 

Temples and Oilcans. Draper, Hopedale, Mass. 

For 6 1st class Shapers and other tools, new and 
2nd hand, address E. P. Bullard, 43 Beekiiian St., N. Y. 

Peck's Patent Drop Press. Still the best in use. 
Address MUo Peck, New Haven, Conn. 
All Frult^can ToolB,Ferracute W'ks,Bridgeton,N.J. 




A. P. will find an answer to his query as to 
a ball dropped through the earth, a vacuum being 
maintained in the hole, on pp. 138, 250, vol. 31.— D. 
O. F. will And the description of a method ot put- 
ting a black enameled finish on cast iron on p. 
•308, vol. 26.— H. L. M. will find directions for pol- 
ishing handles, etc., in the lathe on p. 138, vol. 26 — 
C. H. S. will find directions for preparing corn 
cobs for kindling on p. 325, vol. 26.— C. W. B. can 
mend his rubber boots by the method described 
on p. 203, vol. 30.— J. M. will find directions for 
making friction matches on p. 75, vol. 29.— S. T. is 
inf ormedthat there is no safe way of tampering 
with the natural change of color in the hair.— J. 
P. C. will find that the proper speed for a circular 
saw is given on p. 163, vol. 34.— C. B. R. will find 
directions for producing white enamel on iron on 
p. 362, vol. 32. This also answers H. W. P.— F. D. 
can remove rust from his steel tools by following 
the directions given on p. 56, vol. 33.— M. J. M. is 
informed that we cannot recommend a boiler scale 
prex'entive, as we do not know what is the injuri- 
ous element in his water.— A. J. P. will find a solu- 
tion of the wheel difficulty on p. 298, vol. 31.— D.C. 
can clean his tarnished plated goods by the meth- 
od described on p. 251, vol. 33.— W. A. will find di- 
rections for making com starch on p. 154, vol. 30, 
— H. B. L. will find full directions for soldering 
cast iron on p. 251, vol. 28.— H. B. C. will find full 
directions for bronzing cast iron on p. 11, vol.33. 
— F. H. L. will find an article on the strength of 
cast and wrought iron at different temperatures 
on p. 43, vol. 30.— W. T. R. will find directions for 
cleansing mercury on p. 131, vol. 30.— F. W. D. will 
find directions for making a silver-plating solu- 
tion, for use with a battery, on p. 302, vol. 31.— I. 
B. & S. should apply to a toy manufacturer.— A. 
J. G. should read our article on the horse power of 
engines, published on p. 33, vol. 33.— C. D. F. is in- 
formed that we are unable to calculate the horse 
power of boilers from the dimensions and prest- 
ure. No trustworthy formula for such a calcula- 
tion has ever been laid down.— J. McE. will find 
directions for building a refrigerating room on p. 
251, vol. 31.— B. H. Jr. is wrong in trying to re- 
move hair from his face.— J. V. B. will find direc- 
tions for producing a green bronze on brass on p. 
51, vol. 33.— J. V. B. will find directions for polish- 
ing meerschaum on p. 155, vol. 31.— H. M. H. will 
find directions for making rubber cement on p. 
119, vol. 28. The construction of an aquarium is 
deacribed on p. 80, vol 31.— F. J. will find direc- 
tions for transferring engravings to wood on p. 
138, vol. 30.— W. K. P. must use olive oil and white 
phosphorus for his phosphorus and oil lamp.— A. 
M. G. will find the required tables as to tempera- 
ture and pressure of steam in Box's " Treatise on 
Heat."-W. R. M., H. G., H. H., E. H , G. A. B.,W. 
& S., and many other correspondents who ask us 
to recommend books on industrial and scientlflc 
subjects should address the booksellers who ad- 
vertise in our columns, all of whom are trust- 
worthy firms, for catalogues. 

(1) E. W. H. says : In a recent number of 
the Scientific American appears an article under 
the head of " The New Phase of Electric Force." 
I tried the experiment, using a telegraph sounder. 
I arranged the wires so that the armature vibra- 
ted. I now fastened a wire to the armature, but 
could obtain no sparks. I used three cups of 
Bunsen battery. What is the matter? A. Try 
again. 

(2) C. S. says : Please give me a formula 
for preparing a solution to electroplate zinc with 
copper. I have tried the usual cyanide of copper 
solution, with the peculiar result of first throwing 
down copper, which in a few moments turns to a 
bright yellow, like brass. What is my trouble ? 
A. Dissolve ^ oz. sulphate of copper for every 
pint of water ; add ammonia till all precipitate is 
re-dlsBolved, forming a deep blue solution, then 
add solution of cyanide of potassium till this 
color quite disappears. Add ammonia and cyan- 
ide whenever required. When these are deflclent 
the anode becomes coated with a blue powder. 
About two Grove or Bunsen cells will be re- 
quired. 

(3 1 E. B. asks: Can steel knives be silver 
plated without putting some other metal on first? 
A. No, not so that the coating will adhere prop- 
erly. 

(4) J. Q. asks: 1. What size of wire is 
fine enough to wrap the electro-magnet of 
a Morse sounder ? A. No. 18 will be found a con- 
venient size. 2. How many feet will it take ? A. 
Use 20 or 25 feet. 3. Is it necessary to cover the 
silver plate of a Smee battery with platinum? A. 
Yes, to get the best effect. 4. How is the L^clan- 
che battery arranged ? A. Manganese and car- 
bon in the porous cell, the latter closed with pitch, 
and a zinc rod in the outer cell. Use a solution of 
sal ammoniac for the excitant. 

I made a marine telescope for use in water, but 
I cannot see much, as the water is muddy. Can I 



arrange a lamp inside it, and how ? A. Some form 
of electric light might be used. 

I made a phosphorus lamp, according to your 
directions, but it will not work. I boiled sweat 
oil, and poured it in the bottle on a small piece of 
white phosphorus. What was the trouble? A. 
Warm the bottle slightly by holding it in the hands 
or by placing it in a warm place, away from the 
fire, for a short time : then expose the oil to the 
air by opening the bottle. 

(5) S. G. says : If oxygen and nitrogen are 
properly compounded, will they form an atmo- 
sphere that will sustain life ? If so, why cannot 
they be used in sea diving? A. You propose 
merely to supply artificial air. There is no ad- 
vantage in this, as common air may be pumped 
into the bell from above, or alreadj stored there 
under pressure. 

(6) A. S. G. says : I have observed some 
points in experimenting with a small induction 
coll which seem peculiar, and I shall be glad if 
you can assist me to anexplanalionof them. With 
the current from a quart Grenet, the secondary 
sparks will leap nearly % inch when the battery 
is in its best condition. Of course, sparks pass 
freely between wires from the secondary poles, 
when brought within striking distance ; a point 
which troubles me is that sparks are freely given 
off from one secondary pole when no circuit is 
made. A. The case is one of inductive actlon,and 
is observable with all high tension electrical ap- 
paratus. 2. Another peculiar phenomenon is that 
the primary current gives quite severe shocks. 
When the circuit-breaker (magnetic) is operating 
(no connection between the secondary poles) upon 
pressing a moistened finger on the thumb screw 
which governs the distance of the platinum point 
from the vibrator, and another on either of the 
thumb screws of the battery, a current is felt, very 
similar to that from a medical coil, when the bun- 
dle of wires is pushed about half in. A. The 
shock is occasioned by the extra current. This is 
produced by the induction of the battery current 
upon Itself, hlghtened, also, by the reaction of the 
magnetism in the core. 

(7) C. I. H. asks : What is the matter with 
my battery ? I have 4 cups (bichromate of potash) 
and I get a stronger ^ock with 2 cups than with 4. 

1 use an induction coll ; the wires are No. 36 and 
No. 20. Are thesesizes right? A. If the wire of 
your primary coil were a little larger, we think you 
would obtain somewhat better results. It is quite 
likely that bad connections cause most of your 
troubles. 

(8) D. G. asks : 1. What is meant by a drop 
forging ? Is there any way of driving hot iron 
(wrought) into molds toproduce given forms,such 
as are difficult to forge? A. Yes. Drop forgings 
are forgings driven into a mold or form by a drop 
hammer. 2. What is cast cast steel ? Has it 
greater strength than iron, or is it simply harder? 
A. Cast cast steel is a casting made of cast steel. 
It is much stronger than wrought iron, and is 
soft. 3. How does it compare with cast steel ? A. 
It is cast steel of fair quality. 3. Is malleable iron 
strong enough to do good service with a thread 
and nut, or will it pull in two too easily ? A. It 
is strong enough if sound. 

(9) N. L. C. asks: Why does cider made 
from sound apples in a hand press, and carefully 
.bottled In clean bottles, have, year after year, a 
bitter taste ? A. If it Is as you say, we can give 
no reason. 

(10) L. B. says : I am framing a barn, and I 
want to raise it with a pair of pulley blocks with 
1)4 inch Manilla rope and a gin pole. The bents 
will consist of one beam 36 feet long, 9x9 Inches, 

2 posts 20 feet long, 9x9 inches, 2 posts under the 
beam T6 feet long dividing the 38 feet into three 
equal spaces, and three girths 5 feet 6 inches in 
each space. 1. Will a pair of pulley blocks that 
will carry that size of rope be strong enough ? A . 
Yes. 2. How large will I want the guy ropes to 
steady the pole, and how many are necessary ? 
The blocks are what they call four fall. A. Pro- 
vide four guy ropes, placed at equal distances 
around the poll,', and so placed that the strain when 
the load is on will be borne by two at once; V/i 
inch ropes will do for these. 3. Could I raise a 
barn that way by using a span of horses to pull 
with? A. Yes; but if you are shorthanded you 
had better raise your frame by single stick, which 
is now quite frequently practised. Set up a cor- 
ner post and brace it both ways in its proper posi- 
tion ; then set up the next post and brace it, put- 
ting the girt in its place at the same time ; so pro- 
ceed with the third post and girt ; then put in your 
36 feet beam and last girt, and set the remaining 
corner post. You will probably find this plan at- 
tended with less labor, and with less danger from 
accidents, than that of raising by benta. The 
heavy sticks may be raised by a pole and single 
pulley, if required. 

(11) W. H. K. asks: Can a person's beard 
be permanently destroyed without injury to the 
skin? A. Try the following: Make a strong solu- 
tion of sulphuret of barium in warm water; and 
when required tor use, mix it into a paste with 
powdered starch and apply immediately. In 
about 10 or 15 minutes, or sooner if much smart- 
ing occurs,the paste should be removed by means 
of warm water. 

(12) S. D. asks : Please inform me what 
wVA cleanse brass shells, used in breech-loading 
guns. A. We suppose you refer to the blackish 
carbonaceous crust formed on the surface of the 
shells, often to a considerable thickness. Try ben- 
zine or benzole, and finish with dilute nitric acid 
applied with a piece of cloth. 

What will clarify or bleach chicken oil ? A. 
There is no chicken oilsoldin theNewYork mar- 
ket. Send a sample of what you wish clarified or 
bleached. 

(13) A. P. D. asks : Will hard water do to 
use in an aquarium? A. Yes. 



(14) H. S. asks : 1. I have been trying for 
some time to obtain flowers of any desired color. 
Where can I find the explanation of the meaning 
of color, and the conditions under which a given 
color is present ? A. The inf ormatlon asked tor is 
to be partly found in a remme, published In the 
"Quarterly Journal of Science" (Vol. XL, , 1873, 
p. 451), of an investigation by H. C. Sorby on this 
subject. He found that the most important col- 
oring substances met with in plants are insoluble 
in water, but soluble in bisulphide of carbon. He 
also made a series of determinations of the 
amount of coloring substances by obtaining solu- 
tions of the same tint, but of different depth. The 
total number of the fundamental coloring sub- 
stances of plants isolated in this manner is about 
12; for their names and properties see " Proceed- 
ings of the Royal Society," Vol. XXI, p. 442. 2. If 
I mix two different colors or paints I get a color 
different from the two. Now if I, by some means, 
extract one of the colors, would I not get the two 
colors separately again? A. Yes. 3. Can I not 
extract something from any color so as to chacge 
the original colors ? A. Yes. 4, I have the im- 
pression that black is no color and white is ail 
colors. Is this so ? A. Black is the absence of 
color, and white is the mixture of allthe spectrum 

olors. 5. I have been trying to make a plant di- 
gest certain substances through the aid of a gal- 
vanic battery. Has this ever been tried ? I know 
it to be possible, for I have obtained such results, 
A. What are the results spoken of ? 

(15) F. C. B. asks : How can I make an ink 
for stamping buckskin and chamois leather, that 
will not smear? A. From the nature of the mate- 
rial it is a somewhat difficult matter to get a per- 
fectly clear and legible impression from any hand 
stamp of ordinary description, no matter what 
kind of ink is employed. If a ribbon stamp, how- 
ever, be employed, and an ink of sufficient fluidity, 
a clear imprint may be obtained without difficulty. 
It is requisite that the print should not be handled 
until the ink has sufficient time to dry. This dry- 
ing, it is hardly necessary to add, will be much ac- 
celerated by a moderate warmth. 

(16) Q. C. Bays : I tried the following for 
nickel plating : "Take 4 parte nitrate of nickel, 4 
parts liquid ammonia, 150 parts water, and 50 parts 
sulphate of soda." I could not get the nitrate of 
nickel, but was told that sulphate of nickel was 
the same thing, and I used it. It quickly made a 
thin coating of nickel, but I could not get it any 
thicker, as the solution crystalized and covered 
the articles and the anode all over with crystals )4 
of an inch thick. The anode was granular nickel 
in a cotton bag. Can you tell me the reason of 
that? A The following is recommended highly : 
2% parts sulphate of nickel and 1 part sulphate of 
ammonia, dissolved in enough water to keep the 
solution just below the point of saturation. This 
will diminish the tendency to crystallize. Use two 
or three Bunsen cells to start with; a single Smee 
cell will answer for the main deposit. 

(17) J. E. B. asks: What are the solvents 
of pure asphalt? A. Asphalt is the term given to 
solid bitumen. The bitumens differ in the facility 
with which they are attacked by solvents. Most 
of them are in great part dissolved by ether, mix- 
tures ot ether and alcohol, turpentine, the essen- 
tial oils, benzole, naphtha, etc. 

(18) C. P. L. says: Our town authorities are 
talking of supplying the town with water by a 
pump or water ram,from a stream 1,000 feetdistant 
to a hill 115 feet high, thence from a reservoir by 
pipe, 800 feet, to the streets,,and up and down the 
streets, 2,000 feet more or less. The town is from 
80 to 100 feet below the hill. Will pipes from the 
reservoir under that head be sufficient to put out 
fire, or would it be better to attach a large force 
pump to one of the water wheels and force the 
water through pipes to different parts of the 
town ? A.The town of Rahway, N. J., and several 
other places are provided with what is said to be a 
very economical and effective system of water 
supply. It consists of a stationary engine sup- 
plying a certain number of millions of gallons of 
well water per day, at a certain pressure agreed 
upon, and which is at all times sufficient to force 
the water to the upper stories of the houses in 
the most elevated sections of the town. This is 
known as the Holly system, and would probably 
suit you better than any other. In case of fire the 
pressure is maintained at its maximum by means 
of the control obtained through the stationary en- 
gine. Write to Holly Manufacturing Company, 
Lockport, N. Y. 

(19) M. O. "R. says : I am about to build an 
engine 6x8 inches. I Intend to have the steam 
porta ^ inch wide and 2 Inches long, and the ex- 
haust port 2 inches wide and 2 long. Will the 
ports be long enough (or the engine ? A. Make 
your steam ports % wide and 3 inches long, and the 
exhaust port 1)4 wide by 3 Inches long. 

(30) J. W. Jr. says : In one of your back 
numbers you say thatthe scent of the hay flower 
can be made of the bark of the marie. Please 
give me the difections. A. The plant is one new- 
ly discovered, and we have no description of it at 
hand. The statement that it may be employed as 
a source of the perfume 'new mown hay "is made 
by a French perfumer. 

1. What preparation Isput on the sensitive plate 
for an instantaneous photograph? A. No photo- 
graph is actually instantaneous, although the time 
ot exposure may be reduced to a very small frac- 
tion of a second. There must be a slide attached 
to the camera front, so arranged as to give a very 
brief exposure. Use a neutral new 30 grains bath, 
a bromo-lodlzed collodion just old enough to work, 
a plain iron developer, at.d a lens giving a strong 
bright image. Give a very brief development and 
see that the image is strongly and evenly illumin- 
ated. A collodion containing 5 grains ammonium 
iodide and 3 grains ammonium bromide to the 
ounce works well. 2. What substance is put on 
the sensitive plate after it comes out ot the came- 
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ra to bring the picture out ? A. A good developer 
is composed of 2 ozs. protosulpbate of iron, and i 
czs. acetic acid to 16 ozs. water. 

(31) A. D. T. saya : I have a porcelain elate 
which has become so smooth that a pencil will not 
make a good mark on it. What can I use to give 
it a good surface to mark on ? A. If the elate is 
really porcelain, try a little dilute sulphuric acid, 
which allow to remain in contact with the surface 
a shorttime. Then wash carefully with cleancold 
water and flow over it a little strong potash lye. 
Allow this latter to remain in contact with the 
porcelain for about half an hour, and then wash 
clean with water. 

(23) J. D. M. & Co. say : There is an article 
of vegetable origin used in Germany for cleaning 
kid gloves, and as a substitute for white of eggs in 
icing cakes. Can you tell us what it is ? A. When 
the water that has been used to wash starch from 
wheat flour or scraped potatoes is allowed to stand 
until it becomes clear, and is then boiled, it as- 
sumes a turbid appearance, and deposits a flaky 
white substance, which has the same character as 
the whit* of egg, and is known as vegetable albu- 
men. When dried, it forms a brittle, yellow, gum- 
my mass, which dissolves in cold water; but when 
coagulated it will not dissolve in water, either hot 
or cold. The change of coagulation does not alter 
its composition. The temperature at which it takes 
place varies. A strong solution of the albumen in 
water becomes completely insoluble atU5°rah., 
and separates in flakes at IBT". The more it is di- 
luted with water, the higher the temperature ot 
coagulation. 

(33) H.O.R. says : I have a well 10 feet deep. 
About 3 gallons of parafiin oil has leaked through 
the clay floor, 12 feet from it. Can you tell me 
how to clean it, and destroy the oil? A. The or- 
dinary means of destroying or absorbing the oil 
would not answer in this case, and we know of no 
means of cleaning the wel. better than those usu- 
ally employed. If you have at hand some absorb- 
ent clay or earth, it would assist you. 

(34) P. S. says: 1. I have made a Daniell's 
battery, and am trying to make a Neef *s hammer 
for producing shocks. Please explain the easiest 
method for making it, and how to make the con- 
nections of the wires from the battery and to the 
bandies. A. If you wish to produce shocks from 
a single coil in which there is an iron coie,arrange 
the coil horizontally on a wooden base. Ox a short 
round piece ot soft iron to a spring, and fasten the 
latter to the base in such a position that tke iron 
piece is within the attractive influence of the 
core. An upright with an adjustable screw,against 
which the spring rests when the battery is not in 
circuit. Is also attached to the base back of the 
spring. Connect one pole of the battery to the 
upright carrying the adjustable screw, the other 
pole to one end of the coil, and the opposite end 
of the coil to the spring. By properly regulating 
the adjusting screw,the iron piece will vibrate rap- 
idly; and if the hands grasp conductors in com- 
munication with the upright and spring respec- 
tively, more or less intense shocks will be felt. 2. 
What form of battery is best adapted for produc- 
ing shocks ? A. Two or three Grove cells will an- 
swer . 3. Will silver answer the same purpose as 
platinum for the connections on the spring plati- 
num point for breaking and making the circuit? 
A. No. 

(35) A. R. M. says : How can I make a ce- 
ment for sealing glass bottles that wiH not soften 
at a temperature of less than 250° Fak. ? The 
stopper of the bottle is made of tin. A. Cut 3 
parts of good India rubber into small shreds ; dis- 
solve it by heat and agitation in 3i parts of cold 
naphtha. Add to this 6i parts of shellac in fine 
powder, and heat thewhole, with constant stir- 
ring, until the shellac is dissolved. Then pour it 
while hot on metal plates, to form sheets. When 
required for use, heat to 250° Fah. and apply 
quickly. 

(26) B. & F. say : 1. We are fitting up a 
line shaft to make 220 to 210 revolutions per min- 
ute. We think of putting in an engine of IDor 13 
inches bore by 21 inches stroke, running at 100 or 
110 revolutions per minute, with an 8 feel fly band 
wheel, requiring about a 40 inch pulley on line 
shaft. Some of our friends say a shorter stroke 
engine will be more economical. If so, how 
much?' And where is the economy ? A. A short- 
er stroke will be more economical if you run your 
engine proportionally faster, so as to have the 
same speed of piston per minute, the economy be- 
ing because the temperature of the cylinder will 
be maintained more equally, and nearly equal to 
that of the initial steam. 2. Would It be more 
economical to put on a smaller band wheel, with 
independent fly wheel? A. Yes, if the bearing 
surface of the working parts will stand the neces- 
sary increase of speed. 

(37) A. B. asks : What is the property or 
substance in the human body that gives lead, in- 
haled or otherwise absorbed into the system, its 
remarkable noxiousness ? A. The subtlety of the 
poison in the fluids of the body is brought about 
by the presence there of carbonic acid. The 
amount of lead which may be received into the 
body, and the length of time which must be con- 
sumed in its reception before symptoms of pois- 
oning can be developed, is uncertain. These fac- 
tors depend upon the peculiarities of the patient, 
the form under which the metal is introduced into 
the system, and the channel through which it 
makes its way. Sometimes a single dose (so to 
speak) will be suRlcient to produce severe symp- 
toms of poisoning, and again months and years 
may elapse before a man who is constantly at 
work will be at all affected by it. The excretion 
of lead after it has been received into the body is 
performed very slowly. In bad oases of lead pois- 
oning, the metal can be detected in the urine a 
long time after the patient has been removed from 
the source of contamination. Parks mentions a 
case where a patient was exposed for the last time 



to the influence of lead on December 20, 1852, and 
lead was found in the urine on June 16, 1853, be- 
fore treatment had been commenced. 

(38) C. Y. asks: In Na, COa-FlOHjO, how 
can I cheaply and expeditiously get rid of several 
equivalents of HjO so as to get a dry, white, al- 
most anhydrous powder? I wish to gain the same 
result (in large quantities) as by letting it eflioresce 
in dry air. A. Crystallized carbonate of soda con- 
tains 62?4 per cent of water. The crystals readily 
effloresce in the air, and melt in their own water 
of crystallization. On decanting the liquid from 
the fused mass, it is found that one part of the salt 
has given up its water of crystallization to an 
other. By evaporation of this liquid, crystals con- 
taining one fifth less water than common carbon- 
ate of soda are obtained. These do not eflioresce 
in air. The same result may be obtained by heat- 
ing the carbonate in a current of dry air for a 
short time. 

(29) W. T. S. asks: How can I produce a 
crystallized surface on tianed plate? A. Use a 
mixture of 1 part nitric acid, 3 parts hydrochloric 
acid, and 50 parts water. First clean the plate 
with a strong solution of potash in water. When 
the crystalline structure has become fully devel- 
oped, remove the acid and wash in clean water. 

(30) J. G. says: I have a paint mordant, 
which I cannot make work. This is the formula 
Mix 15 gallons water, 6 ozs. borax, and 3 lbs. sili- 
cate of soda. Heat until dissolved, then add 10 
lbs. rosin, boil until dissolved. To this I wish to 
add rubber, but cannot dissolve the kind I have 
with benzine. It is old billiard cushions. How 
can I do it, and will rubber replace linseed oil and 
make durable paint? A. The rubber you men- 
tion is not suitable for the purpose. Use a purer 
rubber, and dissolve in the benzine by heat and 
agitation. This solution is not miscible with the 
solution of borax, water glass, etc., and will not 
replace linseed oil. 2. Would more water glass be 
of use ? A. No. Shellac might replace part of the 
rosin. 

(31) A. F.O. asks: 1. What is the process 
for enameling on zinc in making faces for common 
clocks ? A . The zinc disks are simply painted with 
white lead, containing sufilcient zinc-white to 
maintain the requisite intensity. 3 How are the 
the figures put on ? A. The figures ace worked on 
with stencil plates and afterwards finished with a 
brush; and finally the whole is finished with a coat- 
ing of good picture varnish. 

(33) E. C. N. asks : Why does paint which 
is made of pure linseed oil and lead affect young 
children and even some adults? A. There is no 
doubt that lead finds its way into the human body, 
under certain conditions, and there produces a va- 
riety of morbid changes, which may in some in- 
stances terminate in death; for the metal has of- 
ten been found after death in the muscles, liver, 
brain, and other organs. White lead paint is in- 
troduced into the body in three ways: First, by 
the lungs. This takes place chiefly among house 
painters, when the lead is mixed with turpentine 
in large quantities. In the evaporation of the lat- 
ter, a small amount of lead Is carried off, and is 
breathed into the lungs. Lead dust may be taken 
in the same way. The second way is by direct ab- 
sorption through the skin. The third method is 
by the mouth. When the painter is careless about 
his personal cleanliness, and neglects to change 
his clothing at meal time, a considerable quantity 
ot paint may be taken into the body with his food 
and drink. This is especially true of his midday 
meal, which in many cases is eaten on the spot 
where his work is going on. 

(33) J.H. L. asks: In the process of making 
malleable cast iron, is soft or hard cast iron em- 
ployed ? A. A mixture of two good sorts of No. 
2 pig iron and old scrap is used, the latter in the 
proportion of J. 

(34) J. S. G. says : In reply to a correspon- 
dent who asked for the method of calculating lo- 
garithms, yougive the following : Let a=any num- 

Thentoo. I — ^ l=0-868589X— +, etc. 



COHHinriCATTONS SECEIVED. 

The Editor of tne SciENnnc Ambbicas ac- 
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow- 
ing subjects : 

On Storm and Flood Signals. By A. W. 
On Cotton Factories in the South. By E. H. 
On Timber Waste. By H. C. B. 
On Bank Vaults. By J. K. 
On a Patent Pirate. ByC. F. J., Jr. 
On a Mathematical Problem. By A. B. 
On Boiler Explosions. By A. C. 
On Centennial Circulars. ByT. A. R. 
On Mohair Goods. By O. C. K. 
Also inquiries and answers from the following: 
J. G. W.-F.W.-T. D. T.-E. H.-J S. W.-S. H.W. 
-J. L.-C. P.— R. F. J.— B. L.-C. K -T. C.-J. T.- 
T. H.-W. E. Q.— B. D.-J. H. T.-O. C.-C. J, F.- 
W. T.-R. H.-S. S. 

HINTS TO COBHESPONDBNTS. 

Correspondents whose inquiries fail to appea: 
should repeat them. If not then published, the} 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown Into tne waste basket, 
as it would fill half of our paper to print them all; 
but we generally take pleasure in answering briefly 
by mail. If the writer's address is given. 

Hundreds of inquiries analogous to the following 
are sent: "Whose steam boiler is the safest? 
Who sells ready made iron fences, posts and all ? 
Who sells egg -hatching machinery? Who sells 
bookbinders' cloth, dyed with permanent colors? 
Who makes machinery for cleaning moss for up- 
holstery? Who sells the oSiclnal preparations of 
boldo? Who sells penholders which teach the 
proper position tor holding the pen ?" All such 
personal inquiries are printed, as will be observed. 
m the column of "Business and Personal," which 
Is specially set apart for that purpose, subject to 
the charge mentioned at the head of that column. 
Almost any desired information can in this way 
be expeditiously obtained. 
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Why do you not tell us how you came by that 
number 0'868589? A. In the answer referred to, 
our correspondent only asked for a formula by 
which he could calculate the logarithm of a num- 
ber. The demonstration of the formula would 
require considerable analysis, quite out of place in 
our columns, as the matter may be found clearly 
treated In a number of works, among which we 
may mention "Rudimentary Treatise on Logar- 
ithms," Weale's series, introductory to Law's 
" Tables," Hutton's " Mathematical Tables," Da- 
vies' Bourdon's " Algebra," and Todhunter's "Al- 
gebra." 

(35) B. & H. say : Please tell us whether 
there will be any difference in the drawing power 
of two locomotives, of equal weights, etc., one of 
which has drivers of a larger diameter than the 
other. A. The smaller the driving wheel, the 
greater the leverage at which the power is work- 
ing to the load, and hence the greater the tractive 
power. 

MiNKRALB, BTC. — Spedmeng haye been re- 
el ved from the following corregpondentB, and 
examined, with the reBults stated : 

E. M.— It is red ocher. — H. W.— No. 1 is red ox- 
ide of iron or hematite. No. 2 is iron pyrites.— J. 
M. M.'s specimen is under examination, but no one 
has been able as yet to'identify it.— Specimen from 
Noblesville, Ind., is iron pyrites.— Specimen 
marked " Eberhart " is sulphide of antimony. 
One marked " Cannon " is green quartz marked 
on surface by oxide of manganese. 



R. C. C. asks : What was the Egyptian 
mode of incubation ?- F. N. asks i How can I cal- 
culate the quantity of air that and the velocity 
with which it will pass through a given apert ire 
at a given pressure ? 



Air regulator, A. H. Tligley ns,618 

Amalgamating pan trap, A. B. Paul 173.492 

Annunciator, electric, W.H. Crowell 173,447 

Auger, earth, H. C.Ljon 173,482 

Bag fastener, J. Clayton 173,389 

Bale tie, J. M. Brandenburg 17:1,527 

Bale tie, W. S. Davis 173,597 

Barrel washer, G. Shock 173.422 

Bath, hot air or vapor, A. M. Loryea 173,654 

Bed, folding spring, C. A. Cond(; 173,589 

Bell call, H. Stratton 173,514 

Belting, making, rubber, Baster et al 173,437 

Bending metal plates, C. A. Teal 173,689 

Bird cage, Osborn & Drayton 173,416 

Bird cage swing, J. R. Slddall 173,506 

Blackboard, D. C.Taylor 173,516 

Blotting pad, P. L. J. Dupont 173,602 

Boiler stand range. J. Demareet... 173,598 

Boiler, wash, O. Hoffman 173,468 

Boiler, wash, J. R. Pendell 173,663 

Boiler Injector, W. T. Messlnger 173,488 

Boiler, safety, C. D^champ 173,395 

Bolt and key fastener, E. H. Schnell 173,563 

Boot channeling machine, S. T. Gates 173,614 

Boot heel stlffeners, making, J. L. Hatch 173,624 

Boot nailing machine, McKay et al 173,415 

Boot peg float, E. C. Huebel 173,637 

Boot pegging machlne,Sturtevant e£ a/ 173,428 

Boot toe protector, J. A. Stockwell (r) 6,927 

Boot cleaner, J . A. Worley 173,707 

Boots, striping soles of, B. C. froblsher 173,456 

Boots, lasting uppers o f, . I. W. Hatch 173,405 

Bottle, ink, F. A. Redlngton 173,668 

Bottle stopper, C. De QuIUfeldt 173.533 

Breast pad, E. S. Weldon 173,698 

Brick machine, D. Manley 173. 5r3 

Brick machine, G. T. Ridings 173,670 

Brick machine, E. M. Turner 173,431 

Bridge gate, draw. L. Simon 173,508 

Broiler, rotary, J. SchranKel 173,503 

Broom handles, painting, H. C.F.Sohn 173,509 

Broom hanger, S. Vreeland 173,696 

Buoy, Indicating, W. B. Hoar 173,633 

Bust supporter, O. P. Flynt 173,611 

Bustle or pannier, E. S. Weldon 173,708 

Butter, making artificial, G. Cosine 173,591 

Butter package, Holllster & King 173,469 

Button hole cutter, J. F. Hill 173,630 

Calendar, perpetual, F. W. Luttgen 173,655 

Canal boats, etc., propelling, L. F. A.Legouge. 173.549 

Car axle box, Hammond etat 173,462 

Car coupling, D. MacD. Campbell 173,528 

Car lamp, P. S. Page 173,413 

Car starter, L. Funke 173,536 

Card-grinding machine , B. 8. Roy 173,672 

Card, sample, C. H. Leggett 173,408 

Carpet sweeper, A. C. Breckenrldge 173,582 

Carriage coupling, A. Woeber (r) 6,936 

Carriage seat, J. Sebastian 173,505 

Cartridge, A. Hall 173,538 

Cartridge box, C. K. Howe 173,543 

Cartridge capping Implement, J. L. Raub 178,496 

Cattle tie, C. L. Taylor 173,688 

Chair, oscillation, H. Howson 173,636 

Cheese-cutting gage, Young & Phillips 173,710 

Churn, R. M. Neal 173,565 

Churn, rotary. Probst i Schrelber 173,666 

Clock, calendar, R. T. Andrews 173,572 

Clock cases, H. J. Davies (r) 6,923, 6,924 

Coat hanger, S. Scheur 173,562 

Cock, stop, J. Chapman, (r) 6,922 

Coffee, glossing, H. A. Krobarger 173,546 



Coffeepot, J. P. Whitlow 173,703 

Coffin case, H. East 173,397 

Cooker, steam, H. Davis 173,418 

Corn extractor,B. V. B. Dixon 173.396 

Cornucopia. T. L. Cornell 173,390 

Cotton opener ana cleaner, S. D. Keene 173,646 

Croquet mallet, S. E Bander 173,578 

Cultivator, T. J. & O. W. Montgomery 173.554 

Cultivator, W. A. Squler 173,425 

Curtain fixture, A.H. Knapp(r) 6,925 

Curtain fixture, C. H. Miller 173.469 

Curtain rollers, grooving, C. H. Miller 173,490 

Dental bracket, adjustable, H. A. Hall 173,623 

Dental engines, tool-carrier for, E. T. Starr 173,686 

Dental mold, A. T. Kelghtley 173,647 

Dental plugger, J. \V. Dennis 173,393 

Dental pluggur, electro-magnetic, G. F. Green.. 173,619 

Deodorizing powder, J. Fehr 173,607 

Diamond saw machine. Young and Hubert 173,709 

Drawers, J. Hayden 173,463 

Drawing board, J. N. Scatcherd 173,502 

Drop Ugbt, H. Iden 173,472 

Drying apparatus, C. T. Falrchlld 173,605 

Duster supporter, feather, J. Unna 173,519 

Dyeing apparatus, C. Corron 173,392 

Eaves trough solderlngclamp, C. A. Codding.... 173,588 

Electric apparatus. H. J. Smith 173,682 

Elevator, automatic, H. B. Martin 173,483 

Elevators, distributer for sand, W. P. Loler 173,409 

Embossing metal, etc., E. J. Sollgny 173,510 

Engine, electro-magnetic, W. E. Sawyer 173.561 

Engine valve, pumping, R. .1. Gould 173,459 

Fabric, J. E. Gillespie 173,617 

Fabric, E. Scheppers 173,677 

Fabric, etc., making felted, L. W. Whipple 173,704 

Fabric, finishing woolen, A. J. Elwell 173,398 

Faucet, H. Varwlg . 173,695 

Fellies, machine for sawing, J, S. McFeeters 173,657 

Fence, portable. L. Chlpman 173,529 

Fence, portable, U. Crayton .173,592 

Fence, portable, M. Hafcle 173,403 

Fence wires, making, H. W.Putnam 173,667 

Ferry guard, L. Simon 173,507 

Fertilizer, A. G. Griffith 173,621 

Filter, varnish, J. Rich 173,559 

Fire extinguisher, N. S. Bach 173,434 

Fishing rods, guide and reel, F. Endlcott 173.534 

Floor, fireproof, J. W. Hoyt 173,470 

Flower pot and base, A. D. Lee 173,480 

Flue clamp and expander, E. W.Flagg 173,609 

Fulminate ribbon, E. Savoral 173,675 

Furnace, steam boiler, J. E. Wootten 173,432 

Furnaces, supplying water to, E. A. Joneses a/. 173,643 
Furnaces, supplying steam to, Schlotterbeck et al. 173,501 

Furnaces, hot blast oven for, P. L. Welmer 173,522 

l-'urnlture spring, L. Hull 173,471 

Fuses, electric, H.J. Smith 173,680, 173,681 

Game board (tlvoll), J. Ellson 173,604 

Garter, coll spring, G. C. Bishop 173,440 

Gas regulator, J. D. Patton 173,556 

Gas regulator, J. P. Warner 173,521 

Generator, sectional steam, M. H.Crane 173,593 

Grain binder, J. F. Steward 173,511 

Grain, etc., pulverizing, C. Lucop 173,411 

Gun, air, W. Heliler 173,540 

Gun cover.G. W. Havens 173,625 

Harmonica, mouth, C. LIghtsInger, Jr l';3,652 

Harness, J. FIsk 173,455 

Harness hame, B. F. Havlland .... 173,539 

Harness hame, P. Hayden 173,626 

Harness stay loop, A. J. Lund 173,481 

Harness tug, c. F. Towsley 173,568 

Harrow, Fassett and Newton 173,400 

Harrow, G. C. Halght 173,404 

Harrow, Horns and Budrow 173,542 

Harvester, McCormlck, Baker, and Erpeldlng — 173,485 

Harvester cutters, grinding, M. M. Copp 173,590 

Harvestlngcorn, Ball and Pennwarden 173,435 

Harvesting machine, J. F. Earl 173,454 

Hat hook, nail file, etc., J. Eaufmann 173,615 

Hat-pouncing machine, F. R. Going 173,412 

Hatter's brim cutter, G. W. Cooke 173,391 

Heating arum, N, A. Boynton 173,581 

Heating drum, C. Illing 173,642 

Hedge trimmer, E. P. Shaw 173,564 

Hinge, W. W. Hlnman 173,631 

Hoe, II. M. Engle 173,399 

Hoisting and pumping, BInkley and Weber 173,580 

Horse collar, M. Turley 173,692 

Horse power. Koenlg and Penoyer 173,475 

Horseshoes, bar for, T. Thlstlewood 173,517 

Hose, hydraulic, J. E. Gillespie 173,615 

Hose pipe nozzle, Carmody and Crawford 173,388 

Hose pipes, making, J. E. Gillespie 173, 6i6 

Hubs, knife for boxing, B, M, Legg 173,651 

Jack, lifting, J. S. Rowland 173,499 

Kettle and beater, portable, J. Hyde 173,641 

Kettle, culinary, G. W. Walker 173,697 

Kilns, furnace for brick, W. S. Colwell 173,445 

Knife for boxing hubs, B. M. Legg 173,651 

Knitting machine, J. Hlnkley 173,406 

Label holder, R. G. Dorrance 173,453 

Lamp car, P. S. Page 178,418 

Lamp extinguisher, Hehr and RllUng 173,465 

Lamp, Illuminating, A. Wuensch 173,708 

Lantern, J. M. Batchelor 173„577 

Last, Stetson, Chamberlln, and BIckford 173,426 

Lathe, J. Bachelder 173,576 

Leather, cement for, A. Leach (r) 6,935 

Leather-channeling machine, Taylor and Wood.. 173,687 

Leather-dressing machine, J. Head 173,627 

Leather-finishing machine, J. C. McVean 173,487 

Lock, door, C. C. DIckerman 173,450 

Locking drawers, C. B, Palmer 173,661 

Locomotive smoke stack, J. Mackenzie 173,412 

Loom.pllefabric, A. Heald 173.464 

Loom temples, W. W. Dutcher (r) 6,931, 6,932 

Looms, finding true shed In, G. Crompton 173,591 

Looms, roller temple for, W. W. Dutcher (r) 6,930 

Meat-curing apparatus, W. K. Dietrich 173,599 

Meter, liquid, D. B. Spooner 173,658 

Meter, piston water, A. Bergstrom 173,579 

Meter, water, A. Tylor 173,693 

Mill, feed, fllscock and Sumner 173,632 

Mill, flour, D. Lelb 173,551 

Mill, grinding, H. P. Clllett 173,620 

Mill, grinding and hulling, E. M. Query 173,568 

Millstone -dressing machine, A. Hoppln 173,634 

MUlstone-stafflng device, D. Lelb 173,550 

Motion, automatic stop, A, A. Hagen 173,537 

Necklace chain link, S. Cottle 173,531 

Nutlock, J. J. Adgate 173,385 

Nut lock washer, I. Van Kuran 173,569 

Nuts, die for split, W. E. Snedlker 173,6^4 

on tanks, lightning guard for, A. M. Steele 173,512 

Ore concentrator, Crane and McKIm 173. .532 

Ozone machine, F. W. Bartlett 173,386 

Packing ring, S. Hughes 173,638 

Painting broom handles, H. C. F. Sohn 173,509 

Panniers or bustles, E. S. Weldon 173,700, 173,701 

Pantaloons and overalls, H. Adams 178,433 
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Paper bag, J. Felbcl 173,608 

Paper cutter, O. W. Clarke 173,5»7 

Paper- feeding machine, J. T. Ashley 173,573 

Pavement, A. Van Camp 173,520 

Pavemente, composition for, D. Rltchey 173,497 

Pegging awl, W. S. Newton 173,6«0 

Pendulum, R. Longin 173,410 

Photographic printing frame, C. L. Lambert 173,547 

Piano attachment. C. P. lioberts 173,671 

Pianoforte, W. McCammon 173,414 

Pipe, F. O.Merrlam (r) 6,926 

Pipe and boiler covering, steam, F. Ballou 173,436 

Pitman, J. Gorman 173,458 

Plaiting machine, M. F.Sallade 173,674 

Planing machine cutter head, E. Benjamin 173,439 

Planter, corn, J. Ashcraft 173,574 

Planter, corn, S. D. Veaus 173,394 

Planter, seed, I. H. Alliertson 173,570 

Planter seed, J, C . Jenkins 173,473 

Planter, check row, O. W. Krlng 173,650 

Plaster, mixing, A. Ford 113,101 

Plow, sulky, W. J. Slaughter 173,679 

Plows, scraper attacliinent fur, E. Slosson 173,565 

Pocket book, W. Hoth 173,121 

Polishing machine, J. IS. Mayhew 173,484 

Power, transmitting, J. K. Alwood (r) 5,?21 

Power, mechanical, \V. H. Karlcofe 173,644 

I'rcss, G, Eastman 17.3,603 

Press, hay, M. L. Whitney 173,523 

Prlnter'squoln, G. B. Polen 173,493 

Propeller, screw, F. H. B. Babbe 173,575 

Propellers, changing position of, G. H. Brooks.. 173,453 

Pump.M. E. Franklin 173,612 

Pump, chain, M. T. Brown 173,387 

Pump, force, E. GlendlUen 173,457 

Pump, horizontal water pressure, H. Davey 173,596 

Pump, water pressure. H. Davey 173,595 

Pumps, bucket for chain, J. Gwynn 173,461 

Pumps, stock tube for chain. F. A.Learens 173,479 

I'umping ships, etc.. C. Huxford 173,544 

Punch, tlcket,J. Corbett (r) 6,929 

Punching machine, A. W.Comstock 173,530 

Uadlator,heat, E. C. Angell 173,571 

Hallway rail Joint, G. N. Hodgdon 173.541 

Uake handle, adjustable, N. B. Marston 173,656 

liake, horse. F. W. Carpenter 173,584 

Razor strap, J. Lament 173,477 

Reapers, self lake for, A. S. Smith 173,566 

Refrigerator, H. Hungerford 173,639 

Refrigerator, J. Tlllany 173.429 

Register foot rest, J. Keys 173,649 

Rifles, converting, C. D. Ladd 173,476 

Row lock, F. Resell 173,560 

Saddle, riddle, G. D. Smith 173,683 

Saddletree, J. Shelly 173,424 

Saw holder,C. E. Steller 173,507 

Sawhandle.H. Dlsston 173,600 

Saw handle, crosscut, E. M. IJoynton 173.412 

Saw mill dog, E. C. Dicey 173.451 

Sawing machine, scroll, ^V. D. Herschel 173,466 

Seed dropper, H. IL Koeller 173,545 

Seed sower, P. F. Randolph 173,495 

Seeding machine, D. Strunk 173,711 

Separator, cranberry, , J. Huzby 173,583 

Separator, grain, J. B. Suitt 173,515 

Sewing machine, W. C. Hicks (r) 6,933 

Sewing machine. Price and Billings 173,665 

Shafting and hanger, P. i'oung 173,524 

Shoe-exhiblting device, A. J. Upham 173.694 

Shovel blanks, welding straps on, Truax et al 173,430 

Shutter, rolling, J. G. Wilson 173,705 

Sign, Illuminating, W. S. McLewee 173,486 

Skate sharpener, W. H. Fisher 173,535 

Skirt supporter, E. S. Weldon 173,699 

Slate frame, school, W. Sellers 173,423 

Snow plow. Gamble and Sperry 173,613 

Soda fountain, S. B. Chapman 173,444 

Spark conveyer, L. M. Hosea 173,407 

Spinning ring, W. T. Carroll 173,585 

Spirits, odorating pure, H. Purdy 173,494 

Spoke-dressIng machine, R. H. Boynton 173,141 

Stench trap. W. Donovan 173,452 

Stereotype plate holder, A. N. Kellogg 173,648 

Stove lining. J. D. Hutchinson 173,640 

Stove magazine, W. W. Baldwin (r) 6,928 

Stove or range, cooking, I. A. Sheppard 173,678 

Stoves, attachment to, T. R. TImby 173,690, 173,691 

Stoves, Iron heating attachment for, E. G. Adams 173,526 

Stove odor conductor, E. H. Hendrick 173,638 

Suspenders. J. H. Sterling 173,513 

Swing, Houk and Ferguson 173,635 

Table, O. C. Woolson 173,706 

Table, folding, M.E. Morris 173,659 

Telegraph, electro-harmonic, E. Gray 173,618 

Telegraph circuit breaker, E.Gray 173,466 

Thrashing machine feedpr, E. Church 173,580 

Tile machinery, L T. Scofleld 173,504 

Traction wheel, G.Rogers 173,498 

Trap, animal, C. W. Saladee 173.500 

Tree guard, T. D. Cottman 173,446 

Trunk, W. J. Large 173,548 

Tube expander, E. W. Flagg 173,610 

Type-writing machine, G. H. Morgan 173,658 

Umbrella support, W. Fauckhoner, Jr 173,606 

Valve, three way stop, J. M. Locke 173,653 

Vehicle brake, J. C. Jenklna 173,474 

Vehicle spring, R. H. Guyer 173,622 

Vehicle tongue. A. Zlegler 173,525 

Vehicle wheel, J, W. Douglas 173,601 

Vessels, raising sunken, H. F. Knapp (r) 6,934 

Vessels, foot rope support for, C. Stillman 173,427 

Voting apparatus, electric, A. G. SalTord 173,673 

Wagon, S. E. Oviatt 173,417 

Wagon, dumping. High & Gelger 173,629 

Warp beam,, I. Potter 173,4'.9 

■yVish stan«l,C. A. Pease 173,662 

Washing machine, T. H. Peavey 173,557 

Washing machine boiler, S. Root 173,420 

^Vaterwheel, T. H. Powers 173,664 

Weatherstrip, L. Becker 173,438 

Weighing apparatus, W. W. Reynolds 173,669 

Whip socket, J. .J. Markel 173,413 

Windmill, O. T. Davles 173,449 

Windmill, A. Lowry 173,552 

Windmill. H. A.Sawyer 173,676 

Wires, twisting, E. W. Mitchell 173,491 

Wrench, W. Hill 173,467 

ZIthern, F. Langmaak 173.478 

DESIGNS PATENTED. 

8,995.— CoFFix Plates.— W. C. Beattle Taunton, Maas. 
8,996.— G*ssiiiERB8.—E. C. Clark, Rockvllle, Conn. 
8,997,— Back Comb.— J. W. Flelschmann,W'msb'g,N. Y. 
9,998.-CoACa Windows,-,!. C. Goold, Albany,N. Y. 
8, 999. -Dials — C. W. Lewis, Chicago. 111. 
9.000.— Chart Frame. — M. R Lonpacre, Camden, N. J. 
9,001,9,002.— Fan. -.1. A. Lynch, Washington, D. C. 
9,003.— Cdrry Comb Frames.- F. B. Bradley, South- 

Ington, Conn. 
9,001. -Badge.-S. H. Clark, Philadelphia, Pa. 



9,005.— Watoh Charm. — R. B. Esler, Philadelphia, Pa. 
9,006.— Vase.-M, D. Jones, Boston, MaSB, 
9,007.- Flower Stands.- R. R. Lewis, De Ruyter.N.Y. 
9,008.— Clock Cases.- H. J. MUller, New York city. 
9,009.- Chabiot.— C. M. Murch, Cincinnati, Ohio. 



FEES. 



SCHEDULE OF PATENT 

On each Caveat SIO 

On each Trade mark Stf.! 

On ming each application for a Patent (17 years) 813 

On Issuing each original Patent S*.£0 

On appeal to Examlners-ln-Chlef 910 

On appeal to Commissioner of Pateats 8*.2V 

On application for Reissue 830 

Onflllnga Disclaimer SIO 

On an application for Design (3H years) 910 

On application forDeslgn (7 years) 813 

On application for Design (14 years) 830 



%&vtvti$msnH. 



Back Pase - 
Inside Page 



$1.00 a line. 
75 cents a line. 



Engravings may head advertisements at tliesame rate 
per line, hy measurement, as the letter press. Adver 
tisements must be received at publication office ag 
early as Fiiday morning to appearin nejt issue. 




FliEETWOOD SCROLL. SAW, 

Especially adapted to the 
Finest aud most Artistic Woric, 
audi as Inlaying and Sorrento 
Cnttinsin WOOD, SHELL, IVORY 
and METALS. 

Z^~ Every Machine Wan anted as re- 
presented. Price 110 to $15. 

Send stamp for Descriptive Circular 
and Illustrated List of Designs for 
BRACKETS, BOXES, EAMLS, 
FRAMES, &c. 
TRUMP BRO'S, M'Prs, 
Wilmington, Del. 



EEVEBSIBLE 

HOISTING ENGINE 

FOR ALIi PURPOSES. 

^^ Cheap, simple, durable, and effective. ^.^ 

LIDGERWOOD M'F'G CO., 165 I'earrst.. N.Y. 




The fact that this shafting has 75 per rent greater 
strength, a finer finish, and Is truer to gage, than an> 
other In usejenders It undoubtedly t lie most economical. 
We are also the sole manufacturers of the Celkbkated 
Collins' Pat. Coupling, andfurnlshPulleyd.HangerB, 
etc., of the most approved Btyles. Price list mailed or 
application to JONES & LAUGHUNS, 

Try Street, 2Dd and 3rd Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, 111. 
9^r Stocks of this Shafting in store and for sale by 
FULLER, DANA, A FITZ, Boston, Mass. 
GEO. PLACE i CO., 121 Chambers St.. N.Y 
PIERCE & WHALING, Milwaukee, Wis. 



A Valuable Patent, that I will sell 
to any person or Arm at a great bargain. For price 



FOR SALE 
to any person or Arm at a great bargain. For pi 
and debcrlptlon of patent, address LKBOYC. PALMER, 



North Ferrlsburgh, Vt. 



RIDGE' S FOOD FOB Infants & Invalids Is the stand- 
ard preparation of Its kind In England and America. 



WANTED-A COMPLETE SETofKINDLING 
Wood Machinery, with Steam Saws, Choppers, 
Elevators, etc., newor second hand. Address Lock Box 
70, P. O., Philadelphia, Pa., for one week. 

"|3 OILERS FOR SALE— Two Babcock & Wilcox 

■ - - J 
Also one Sttlwell No. 9 

WAHL BROTHERS, Chicago, Ills. 

^Wall St. Caricatures. 

A NEW BOOK. 48 PAGES, containing 14 engraved 
Illustrations, with information fob stock specula- 
TOBS. Price, c'oth covers, 10 cents; paper covers, free 
bv mall. TUMBRIDGE & CO., Bankers and Brokers, 

2 Wall Street, New York. 



Jl) Boilers of 150 horse power each, nearly new and In 

" ;r, at a gi 
Address 



good order, at a greatbargala. 
Heater. 



NONPAREIL FARM MILLS 



t'nr Krin'ling CORN aud COB COBN-M£AL. OATS, 
orKDV k'lni ot Grain, e»afeoTjinf, 10 SIZES, forHAHS 
or POWER. Vluitraltd FampKltt Frtt. 

li. J. 11ILL£B, 181 £. Front St.. Cincinnati, O. 



AN IMPORTANT INVENTION-A WATER CLOSKT 
with the most dec Hed advantages above all others In 
every particular. Address N. HOTZ,20W . Houston St. 



Crude Gutta Fercha 

and INDIA BOBBER. Imported and tor sale by 
GEORGE A. ALDEN & CO., 

190 Congress St., Boston, Mass. 



PATENT MOVABLE EYELET.— I would like 
to sell half Interest to some good parties. Its use 
Is general. Add-ess L. C. CURKAN, 635 W. Lombard 
Street, Baltimore, Md. 



WANTED— A practical Miller, also a Scoar 
Rrfineb. Such as have practical experience In 
the Manufacture of Starch and of Grape Sugar prefer- 
red. Address with references J. B.U., Box 4154,P.O.N.r . 



PLANING AND MATCHING 



ACHINE. 




^^^ /QQQ MACK""' 
BENTEL,MARGEDANT&CO. 

W,l,'l h-l (',ll,-fl,'.JIIC ,:ihl l',i,,' l.t-S-t . 



WANTED -Patent of some genuine and real 
Improvement worth being Introduced and ex- 
ploited In Philadelphia now, by a gentleman who has 
means and special facilities for forming companies, etc. 
Addres Lock-oox Ti, Post Office, Philadelphia, Pa. 




Corriisrated Iron. 

Iron Buildings, Hoofs, 
Shutt^'rs, Doors, etc. 
Mo=KLY Iron Bridge 

AND Roof Company, 

office, 5 Dey Street, 

New York. 
XW Send for circulars. 



TTiftTOTT-nATTISt Prize Flccure sent i 
ine lUIiid-UAlXi. inBrenlousgeml 50 o 
flttd! Address wlthstamp.B. C. ABBEY, Buffs 



free! An 
_ _ bjects to 
Buffalo, XT Y. 



TO CAPITALISTS.— Saah and Door Factory, 
Planing MIll.&c. In St. Louis Mo., for Sale, doing 
aflne, J9avjni7, order business. In first class ninnlng or- 
der, building and machinery new. Satisfactory reasons 
given for selling. Managing partner willing to retain 
his Interest an d position If desired . Addres s 

WM. B. ARCHER, 803 N. 2d St., St. Louis, Mo. 



PATENT 

Flanli^ and Matching 

and Molding Machines, Gray and Wood's Planers, Self- 
Arbors, and other wood-working " 



N THE CAUSES OF KNOCKING IN HIGH 

PRESSURE ENGINES. By Joshua Rose. W:th 
Nine Engravings. A valuable practical treatise. Price 
20 cents. Contained In Nos. 1 and 2 of " Scientific Ame- 
rican Supplement," to be had at this office, and of all 
newsagents. 



Machinery of ImprOTed Styles for making 

SHINGLES. HEADING AND STAVES. 

Sole makers of the well known Improvbd Law's Patent 
SHiifeLK AKD Hbading SAWING MAORINI. For Circu- 
lars, address TREVOR & CO., Lockport, N.Y, 



TO ELKCTRU-PLATERS, JEWELER8, 
AND WATCHHIA KERS. 

BATTERIES, CHEMICALS, AND MATERIALS In 
sets or single, with Books of Instruction for Nickel, 
Qold, and Silver Flatliig. THOMAS HALL, Manufac- 
turing Electrician, 16 Bromfleld Street, Boston, Mass. 
Illustrated Catalogue sent tree. 



Brainard Milling Machlnes 

l^^ Send for circulars to B. M. M. "" " 
Boston, Mass. 



all styles 

and sizes. 

131 Milk St., 



Water Elevators. 



WW. E, 

10? Lake St., Chicago. 



HA1.E <& CO., 

56 Park Place, 



New York. 



Eureka Lathe, $9.00. 



VF" Send for Circular. .MX 

EUREKA M'F'G CO., 171 Devonshire St., 



BRADFORD MILL CO, 

Sucoessort to Jka. Bradford « Co. 
MANUFACTURERS Or 

French Buhr HilUtonea, 

Portable Corn & Flour Milli, 
Smut Machine!, etc. 

Alio, dealers in BoltiDg Cloths and 

GeaeralMtllParDiahlDK. 

Offlceft Facto ry. 108 W.adSt. 

CI\C'1NNA'I'I, O. 

J.R.Stewart.yrM. W.B.DuQlap,S»e. 

CiT'FRICJJUIilSTS S£NT ON AFPLICATIOIT. 




RICHARDSON, MERIAM & CO., 
Manufacturersof the latest improved Patent Daniels' 
and Woodworth Planing Machines, Hatching, 8a»h and 
Molding, Tenoning, Morilslng, Boring, Shaping, Verti- 
cal and Circular Be-sawlng Machines, Saw MfliB, Saw 
Arbors, Scroll Saws, Railway, Cut-Ofl, and Rip-saw 
Machines. Spoke and Wood Turning Lathes, and various 
other kinds of Wood- working Machinery. Catalognes 
and price lists sent on application. Mannfactory, Wor- 
cester, Mass. Warehouse, lOJ Liberty Street, New Tork. 



THE CENTENNIAL INTERNATIONAL EX- 
HIBITION OF 1876. -The full Blstorv and Progress 
of the Exhibition, maps of the grounds, engravings of 
the buildings, news and accounts of all the most notable 
objects, are gl xn weekly In the SCIENTIFIC AMERI- 
CAN SUPPLEMENT. Terms. |5 for the year ; single eo- 
ples lOcts To be had atthls office, and of all newsagents. 
All the back numbers, from the commencement on Jan- 
uary l, 1876, can be had. Tbose who desire to possess a 
complete and splendid Illustrated Record of the Centen- 
nial Exposition, should have the SCIENTIFIC AMERI- 
CAN SUPPLEMENT. 




AMATEUR WORKERS 

IN 

RareaflflFaflcyfooils 

Can find everything they desire, and four books of 

B eantilnl H) esigns. 

Send Sc. stamp for our new and enlarged Catalogue and 
price list (3d edition Just Issued) to 



S A.WOOD'S MACHINE CO 
Send for Circulars, etc. 



J machinery. 
J 91 Liberty St.,N. Y. 
U^Sudbury St., Boston. 



HOUSEHOLD ORNAMENTS. By George M 
Hopkins. A paper containing directions for the 
easy manufacture oi a (freat variety of beautiful objects 
for the adornment of the parlor and the home, of wood, 
but finished In Imitation of bronze ware. Including vases, 
urns, medallions, card receivers, brackets match safes, 

filcture frames, and hundreds of other articles. With 6 
Ilustratlons. Price 10 cents. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT No. 7. To be had at this 
office and of all News Agents. 

Model Engines. 

Complete sets of 

Castings 

for making small 
Model Steam Engines 1 I^n. bore, 3 In. stroke, price S4; 
ditto 2 In. bore, 4 In. stroke, price $10, same stvleas cut. 
Eureka Foot Lathes only 15 Dollars. GearTV^heels and 
Parts of Models. All kinds of Small Tools and Mate- 
rials. Illustrated Catalogue Free. 
GOODNOW &WIGHTMAN.:i3CornhIll, Boston, Mass. 




FOR CHARLIE'S PRESENT, 

Get the TOM THUMB TELEGRAPH, put up In neat 
little boxes containing working sounder, telegraph ap- 
paratus, battery, key, wires, and chemicals, complete, 
ready for operation. Price $3.50, with full directions. 
Can be seen in practical operation at tbe ** Scientific 
American" office, 37 Park Row; at Packard's Business 
College, 805 Broadway ; and many other places. Besides 
telegraphing, many beautiful experiments can be made, 
such as the magnetic curves, electric light, lifting 
weights, making compasses, magnetizing knives, elec- 
tro-plating, Ac. F. C. BEACH & CO., makers, 246 
f'nnni Bf, , pe»r C,enterSt.. New Vork. 



GEO. 

186 to 200 Lewis St., 



W. READ & CO., 
foot 5th to 6th St. , E. R. , 



N. y. 



-Wst.^ARPEWeR 



MANUFACTDBEB OF FIRST CLA8B TAPS 
DIES, Pawtucuet, B. I. 



Qi 



THIS MOUSTACHE produced by the use of 
DVKB8 BxARD Klixir wlthout ligury, or will 
forreittlOO. Safe and sure. With full dlrect'oa 
postpaid, 25c. A.L.Smith A Co,. Ag'ts, Pala- 
tine III. N. B. For a HEAVY GROWTH u» 
this preparation. Mention thin paper. 



25 



CTS.— For 25 cts. we will send 5 views of the Cen- 
tennial Buildings, 1 Pocket Gamekeeper, 1 Vanish- 
ing Carte de Vlslte,! Leap Frog Puzzle, 1 Magic Whis- 
tle. J. AIREY, 306 Ninth Bt., Jersey CIty.N. J. 



A MACHINIST, WITH $5,000, CAPABLE OF 
managing men and manufacturing specialties, can 
secure a profitable Interest In an old established house 
now doing a large trade. Address MANUFACTL RER, 
care of American Engineer, Baltimore. 




Water Wleels. 

More than f oar times ai 
many of Jas. Leffel's Im- 
proved DouMe Turbine 
Water Wneelsln operation 
than any other kind. 24 
Blzes made, ranging from 
sy to 96 in. dlam., under 
*iead8fromlto240ft. 8uc- 
cessfolfor every purpoBe, 
Large new pamphlet, the 
finest ever published, con 
talnlng overaOflne lllustra 
tlons. Bent free to parties 
Interested In watenpower 

JAS. LEFFKL&CO., 
Bprlnrfleld, O.^A 109 Lib- 
erty St. , New York City. 



c 



OMPRESSED AIR MOTIVE POWER.-For 

particulars of the most recent practice, send 20 cents 
for SCIENTIFIC AMERICAN SUPPLEMENT, Nos 
and 2, containing 5 engravings of tbe ** Compresf 
Air" Locomotives now In use at St. Oothard. T nnnel 

Works, witb dimensions, etc. 



Todd & Raflferty Machine Co. 

MANUFACTUBEBS OF 

Tbe celebrated Greene Variable Cut-OO Enelne ; Lowe's 
Patent Tubular and Flue BollerB; Plain Slide Valve Sta- 
tionary, Holstlnt;. and Portable Engines. Boilers of aL 
kinds. Steam Pumps, Mill Oearlng, Sbaftlng, &c.. Silk 
Tow Oakum, Bagging. Bope, Flax, and Hemp Machinery. 
Agents for the iTew Haven Manufacturing Co.'s Machin- 
ist's Tools; for Judson's Governors and Stop-Valves; 
Sturtevant Blowers; and DUIerentlal Pulley-Blocks. 
WAREROOMS. 10 BARCLAY STREET, NEW TORK. 
WORKS PATEBSON, NEW JERSEY. 



■TTTrtYi4-p/1___To Manufacturers and Patentees— Use- 
W dfll ut5U.'""f ul patented articles for manufacture, 
suitable for sale by hardware dealers. Cash will be paid 
patents, or advance made for royalty. Address P. 
ATT, care Pbatt & Co., Buffalo. N. Y. 



P. 








FOR 

All Purposes 

The CHEAPEST 
and BEST now in use. 
All Warranted. 
EXETER MACHINE 
WORKS, 
Sole Makers, 
140 Congress St., 

Bostx>n, Mass. 



PATE^JT SCROLL SAWS. 

Our specialty Is Scroll and Band Saws. OverSOO Ma- 
chines In use. SUPERIOR TO ALL AND LESS PRICE. 
OORDESMAN, EGAN & CO., 

Cor. 2nd & Central Ave. .Cincinnati, O. 



FREE TICKET 



r> E C? AHiOOM. APT I E, 

or TBANSFEB FICTUKES, with book of 
34 pp., giving TqU IntttrucllonB la this new 
_ and beautiful art, sent poHt-paid for 10 cts, 

100 attB'tii picturen, &0 cts. 1'liey are Heads, LHii<l8ca))eB, ADlmala, 
Birds, InsectH, Flowers, Autumn Leaves, Cumlc Figures, Ac, 
They can be easily transferrttd to any article so as to Iniltnte the 
mostbeaotUuIpaintlDg. Also, 6 beautiful GEM CHROMOS 
for loots. ; SOlor 60 cts. Agents wanted. 

Addresi J. L. PATTEN k CO., 162 William Street, New York. 



T qHiOG ^^^ make $5 a day In their own city or town. 
JjdUitJD Address Ellis M'f'q Co., Waltham, Mass. 



THE LATEST AND BEST COMBINATION 
Sash Lock and Fastener. It locks both the upper 
and lower Sash oF the Window withone Rod. Agents 
Wanted and KIghts for Sale. Address 

B. FISCHER, Columbus, O. 



Pond's Tools. 

ENGINE L,ATHE8, PLANERS, DRILLS, <fcc. 

Send for Cataloene. DAVID W.POND, Succeesor to 
LUCias W. POND, Worcester, lUasa. 



C^iENTENNtAL DRILL CHUCKS ARE A SUC- 
J CESS. They hold 1-64 to H In. and warranted. Sent 
by mall, prepaid, tor $4.26. Send for new reduced Price 
List of Lathe and Drill Chncbs 
A. F. CUSHMAN, Hartford, Conn. 



JMPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNB.-Boerk'i Watchman'! 
me Detector, capable of accnratelycontroll Ine the 
motion of a watchman or patrolman at the different sta- 
tions of his beat. Send for clrcalar. 
J. E. BUERK, P. O. Box 979. Boston, Rlasa. 
N. B.— The suit against Imhaeuser & Co., of New York 
was decided In my favor, June 10, 1814. Proceedings 
have been commenced against Imbaenser & Co. for sell- 
ing, contrary to the order of the Court, and especially the 
clock with a series of springs In tbe cover, and marked 



To Philadelphia |S^?o'JIiV.^i 

r. From any point in U. 8. east of Utah. 
A P IT II T Q Above R. B. Ticket (it also . 
AUCH I Oadmit8to0enten'10roond8)i 
and $10 cash a day easily earned canvassi 
for oar paper, pictures, Ao. Anybody can do __ 
Particulars ire& Send address on postal card. ^ 
I To receive copy of paper also, send 6 eta. Ad- 
I dress: The Tllttstrated Weekly, 
No. 11 Dey St., Wow York. 



Second Edition of 




&». u vrub. 4M. f*. Persons using these, or any othei 
clocks infrlnglnc on mj Patent, wlu be dealt wttS aoeer 



Pat'd Oct. JO. 

clockiinMi 

dlBStolaw. 



■14. 



l^O^W RE^DY. 



Useful Hints, Suggestions, and Becipes, 

For ENGINEERS, 

MECHANICS, 

FARMERS, and 

HOUSEKEEPERS. 

CONTAINS 

The concentrated wisdom of the practical cor- 
respondents and the able experts who have con- 
tributed to the Scientific American during late 
years. Also the cream of the Practical Mechanism 
series by Joshua Rose, together with a new paper 
on testing metals by Professor R. H. Thurston. 
Simple rules in steam engineering, besides hun- 
dreds of valuable traM secrets and recipes. 
Handsomely bound and copiously illustrated, 250 
pages. Price, post-paid, $1.50; with Scientific 
American, for one year, $4 20. Address 

H. N. niUNN, Publisher, 
P. O. Box rti. 3r Park Row, New York city. 
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Founded by Mathew Carey, 1785. 



Now Ready, New Revised EdlUont. 

Cataloirueof Practical and Scientific Books 
published by Henry Carey Balrd & Co. 8vo., 96 pages. 

Catalogue of a choice collection of Practical, 
SoiENTiFro, and Economic Books. 4to. 

LiBt of Books on Steam and the Steam Engine, 
Mkchanics, Machimeby, and Enginebbino. 4to. 

List of Important Books on Metallurgy, Me- 

TALB. STBBMQTH OF MaTEBIALS, CHEMICAL ANALYSIS, 

Assaying, etc. 4to. 

A Catalogue of Books on Dyeing, Calico Print- 
NG, Cotton and Woolen Manufactube. 4to. 

List of Books and Pamphlets on the Currency, 

the FiNAvoES, Political Economy, and Kindbed Sub- 
jects. 4to. 

XW Any or all of the above valuable Catalogues will 
>>o «ent by mall gratis, and free of postage, on applica- 
tion. 

^~ We are now receiving and keeping In stock the 
most Import <nt Enqlish and Ahebican Scientific 
Books as they are published, and are prepared to farnlsh 
them or to give Information In regard to all American 
and Foreign publications In this department of litera- 
ture. 

HENRY CAREY BAIRD & CO., 

iNDTTSTBIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 

810 WALNUT STREET. Philadelphia. 



CLARK 9b COMPANY'S 

PATENT SELF-COILING, REVOLVING STEEL SHUTTERS 



FRICTION HOISTING ENGINES. 

fOfi-.t hammers"! and friction lb rRiseiE 8."co '; 

* DlllirVC NEW HAVE N . ■ 

SPECIALTY. rU LL t Y b , .ONN, _ : 



LESSONS IN MECHANTCAL DRAWING — 
By ProfesBor C. W. MacCord. This excellrait se- 
ries of Instructions In Drawing, given regularlyln the 
SCIENTIFIC AMERICAN SUPPLEMENT, Is accompa- 
nied by carefully prefaced examples for practice, with 
directions, all of simple and plain character, Intended to 
enable any person, youne or old. skilled or anskllled, to 
acquire the art of drawing. No expensive Instruments 
are Involved. Any person with slate or paper may rapidly 
learn. The series will embody the most abundant Illus- 
trations for all descriptions of drawing, and will form 
the most valuable treatise upon the subject e^er nubUshed, 
as well aa the cheapest. Tne series begins wltn No. 1 of 
SCIENTIFIC AMERICAN SUPPLEMENT. These In- 
structions will be worth to the poflsessorfar more than 
the yearly cost of the paper, which Is only $5. The series 
will be Illustrated by probably not less than BOO special 
engravings; added to which will be the many plates and 
engravings of the finest examples of machinery and en- 
glneerlne works, contained In the regular Issues of the 
SUPPLEMENT. The year's numbers of the Sopple- 
ment will, It Is expected, contnln not less than 2,000 en- 
gravings, and a vast amount of reading and useful scien- 
tific Information. Subscription $.•> a year. Address 
MUN N & CO., 37 Park How. New York. Single copies 
10 cents. To be had of all News Agents throughout the 
world. 



7»OOT POWER TENONING MACHINES FOR SALE, 
' By S. C. HILLS. 51 Cortlandt St., New York. 



INDIA RUBBER, 

For Inventors and the Trade, made Into anyjiattern a 
short notice, by F. H. HOLTON, 45 Gold 8t.,New York 
Kstabllshed in 1860. 

H. ir. JOHNS' Patent 

ASBESTOS 

STEAIH PIPB AND BOIJLEB 



Asbestos Cement Felting In Bbls. ready 
for nse—Asbestos Ijlned Hair Fe]t,&c., 
can be easily applied by any one. 

H. W. JOHNS, 87 Maiden Lane, N.Y-, 

ASBESTOS ROOFING, STEAM PACKING, PAINT8,&C, 
^^Use the genuine. Infringers will be prosecuted..^ 

IKON~BRIDGE BUILDING-A complete de- 
Bcrlptlon, with dimensions, working drawings, and 
perspectives of Glrard Avenue Bridge. Philadelphia, Pa 
With foundations of piers. Ten engravings. Price 80 
cents. Contained in Nos. 1, 2. and 4 of SCIENTIFIC 
AMERICAN SUPPLEMENT, 10 cents per copy. To be 
had at this office, and of all news agents. 



Estfibliibtd in 186S. 



LOVEJOY, SON dc CO., 

ELECTROTYPERS an! STEREOTYPERS, 

IS Vandewater Street. New York. 

B 



IG PAY to sell our Rubbbb Pbintins Staups. 
Terms free. TAYLOR & HARPER, Cleveland, O. 



SCIENCE RECORD 




SciBNCB Rbcoro Is 
a splendid book of 600 
pa^es, published an- 
nually, about the 15th 
of January. Illustra- 
ted with many engra- 
vings. Price $2.50. 

Thi Volume for 1S76 
win be published about 
January 15tb. Its con- 
tents will embrace the 
most Interesting Facta 
and Discoveries In the 
varloas Arts and Sci- 
ences that have trans- 
pired during the prece- 
ding year, exhibiting In 
one view the General 

...,,. ^ . . Progress of the World 

the following Departments : 

CHEMISTRY AND METALLURGY, 

MECHANICS AND ENGINEERING, 

ELECTRICITY, LIGHT, HEAT, SOUND. 

TECHNOLOGY, THE USEFUL ARTS. 

BOTANY AND HORTICULTURE 

AGRICULTURE, 

RURAL AND HOUSEHOLD ECONOMY. 

MATERIA MEDIOA. THERAPEUTICS, HYGIENE 

NATURAL HISTORt AND ZOOLOGY, 

MKTEOROLOGY, TERRESTRIAL PHYSICS. 

GEOGRAPHY. loi^o, 

GEOLOGY AtlD MINERALOGY, 

ASTRONOMY, 

BIOGRAPHY AND NECROLOGY. 

Every person who desires to be well Informed conr.pm- 
ng the Progress of the Arts and Sciences should have a 
copy of SoiENOE Record for 1876. It will be a most In- 
teresting and Valuable Book, and should have a placern 
every Household and Library. 

eoopages Octavo. Handsomely Bound. ManyEngray 
Ings. Prlce$2.50. Sent, post-paid, on receipt of price. 

All the preceding volumes of Scibnck Record 

may be had separately at S2.50 each, or $10 for the 

Ave volum-js, 1872, 1873, 1874, 1875, and 1876. 

MUNN & CO., PCBLI8HXB8, 

37 FaA Row, 

New York city 



or balance weights, and cannot ffet out of order. __ _ 

shutters In the world. Are flttea to the new TWftuix Building, Delaware and Hudson Canal Building, Manhattan 



Tbey are handsome In appearance, and are the best and cheapest 



Building, Lenox Library Building. Have been for years In &lly use In every principal city throughout Europe, 
and are endoraed by the leading krcliitecti of the world. 

JAMBS O. WILSON, Manager, 318 West 2«th St. , New York, 
AQBNT8 WANTED. and at London, Farts, Vienna, Berlin, Melbourne, Ac, Ac. 



■W: 



LLIAM HENRY KING— ALBUMEN MANUFAC- 
TURER, 78 & 80 St. Andrew Street, Llverpool^ng. 



$42 



A 'WEEK.— Agents wanted everywnere. Bu- 
.T' sinesa permanent and flrBt-class. For further 
'^ partlcalars, address 

J. KENNEDY & CO., Richmond, Ind. 



S' 



TAVE, SHINGLE, HANDLE AND CABINET 

Maker's Machinery, etc. etc. Address 

T. R. BAlLfcY a VAIL. Lockport, N. Y. 



Planing & BAatchlng. 

Moulding, Re-sawing and Tenoning Machines. Scroll 
Saws and General Wood- Working Machinery. 
JOHNB. SCHENCK'SSONSiMatteawan.N. Y. 
Send for Catalogue. { 113 Liberty St.,N. Y.clty. 



ICE BOATS-THEIR CONSTRUCTION AND 
MANAGEMENT. For working drawings and full 
particulars, send 10 cents for SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 1. 



di/r 4.^ OOn ^^ ^' *^ home. Bampies worth |1 



free. Stikbok&Co. :Portland, Me. 



OTIS' 



SAfSTT EOUTIire 

Machinery. 

OTIS, BK08. dk OOn 

HO. 348 BBOAOWAT, NBW YORK. 



DxbOP PRESSES* MiDDLBTOWN, CONN. 



Gardiner's Pat. Ceatiing & l\\mi Attachnent 




R. X.. STATE & CO., Springfield, Ohio. 



BEArTIFrJL EVER-BLOOmiNO 




Strong Pot Eosea, suitable for Immediate flowering, 
sent safely by mall, postpaid. Five splendid varieties, 
all labeled, ^1, 12 do. 82, 19 do. 83. 26 do. 84, 
33 do. 8j3. For 10 cents each, additional, one MaK- 
nificent Premiam RoHe to every dollar's worth or- 
dered. Send for our new liUIDE TO ROHE CUIj- 
TURE. asd choose from over 300 finest sorts. We are 
the largest Rose- Growers In America, and the only ones 
allowing purchasers to make their own aetections. Sat- 
iataction guaranteed. Address THE DINGEE & 
CONARD CO., RoSB Geowkeb, West Grove, Chester 
Co., Fa. 



^ WROUGHT 
„ „ ^ IRON 

Beams & Girders 



THE UNION IRON MILLS, Pittsburgh, Pa.- 
The attention of Engineers and Architects Is called 
to our Improved Wrought^Iron Beams and Girders (pat^ 
ented) , In which the compound welds between the stem 
and flanges, which have proved so objectionable In the old 
mode of manuf acturlng,are entirely avoided. We are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph, address 
Carnegie Brothers & Co. .Union Iron Mills, Pittsburgh.Pa. 



OCREW PROPELLERS, THEIR SHAFTS AND 

O FITTINGS. Bv Hamilton W. Pendred, M.E. An 
able treatise, shewing the present practice. Its advan- 
tages and defects. With 25 flgures. Price 10 cents. Con- 
tained In No. 4 of SCIENTIFIC AMERICAN SUPPLE- 
MENT. To be had at this ofllce. and of all news agents. 



With DiBBton'a 

8a ws. 

Sold bv Hardware 
Trade. LANGDON 
MITRE BOX CO., 
Millers Falls. Mass. 

W Send for Cir- 
cular. 




THE BASTET MAGNETIC ENGINE AND 
BATTERY, for running Sewing Machines, Den- 
tists' and Jewelers' Lathes, Printing Presses, Pumps, 
Blowing Parlor and Church Organs, o r working any Ma- 
chinery that can be moved by Hand or Foot. SIMPLE— 
DURABLE-ECONOMICAL. Local Agents wanted In 
every town and county. For circulars and price list 
address, with stamp. THE BASTET MAGNETIC EN- 
GINE CO., 1113 Chestnut Street, Philadelphia, Pa. 



WHIPPLE'S 

Patent Door Knob. 

Awarded a Bronie Medal at the American Institute Fall 
l?'.'*'^- J5.®,.'Mf?' '»7' "^e consider this method of 
fastening DOOR KNOBS a great Improvement over any- 
thing yet Invented f orthe purpose, as It obviates the use 
of sldescrews and washers, and can be regulated to suit 
any thickness of Doors." Send for Circular. 

THE PARKER ft WHIPPLE COMPANY, 
West Merlden, Conn., or 97 Chamoers Bt . N Y 




Boult's Patent 

ReTerse inoUon 

Panellnfi:, Variety 

moulding and 

0oTe tall ins 

Mach Ine. 

cuts Panels of 

any design or 

style of mould In 

tbe solid wood 

with neatness 

and dispatch . Is 

a first class 

Shaper,Edf;e 

and Scroll 

.Moulder. 

Does general 

Dovetailing with 

thick or thin 

Bluffs. Simple 



^T" Send for 
Sample of work. 



Fampblet and 



Improved Solid Steel Cntters for 
all kinds of Varletv Moulders 
made to order, and warranted 
by the 

B. C. MACHINERY CO.. 
Battle Creekt Mich 



ELLIPTICAL GEARING. By Prof. C. W. Mac- 
Cord, of tbe Stevens Institute of Technology. 
With Eight Engravings. A most clear and excellent 
exposition of the sabject. Frice 10 cents. Contained 
In "Scientific American Supplement," No. 2. To be had 
at this office, and of all news agents. 



DISSOLUTION-CHIPMAN, HOSMER& CO.- 
The partnership heretofore existing between N. P. 
Chlpman, A. A. Hosraer.C. D. Gllmore, J. C. Smith, and 
E. w. Anderson, has been dissolved. E.W. Anderson 
will continue the business at bis Offices. 687 F 5t. , Wash- 
ington, D. C— Washington, Jan. 26, 1B76. 



THE inFROTED 

NIAGARA STEAM PUMP, 

«3 to 97 Fearl St . , Brooklvn, JV. F. 
Agency at 40 John St.. New York. 

Norman Hubbard, 

BOLS MAlTIJPA(7rirRSB, 

ENOHnCS AND BOILBBS, 

PuUeyijShafUng and Hangera 
a 




^Vlolk/TTyOT^G Portable Englne,4, 5,6, 8h.p. Some- 
1 UC iUJ^ CI O thing new. Best for price . Circulars. 
SECOND-HAND I B NM A P.ITTVrpp V 
AND WOOD WOEKING'"-'-'*-*-'-^!.-'"'-"-'^-'^''^' 

CHAS. PLACE, 103 Reade Street, New York. 



$12 



a day at home. Agents wanted. Outfit and 
terms free. TKUB A CO., Augusta. Maine. 




BLAKE'S PATENT 

Stone and Ore Breaker 

CruBhes all hard and brittle substances to 
any required size. Also, any kind of 
iStonb for BOADS and for Concrete, &c. 
Address BLAKE CliUSHER CO., 
New Haven, Conn. 



HOME-MADE TELESCOPES.— Directions for 
their construction, with engravings showing the 
proper arrangement of lenses and tubes. By Prof Van 
DerWeyde. Price 10 cts. Contained in No. 1 of Scien- 
tific Ahbricam Sfpplxhent, to be had at this office, 
and of all news agents. 



EAGLE FOOT LATHES, 

with Scroll and Circular Saw Attach- 
ments, Slide Rest, Tools, &c. ; also Small 
Engine Lathes, Metal Hand Planers, &c. 
Neatest designs, superior finish. Low 
Prfcea. Onr new Catalogue describes 
these and every tool necessarv for the Am. 
atenr or Artlzan. Send tor It. 
WM. L. CHASE A CO., 
M ft 17 Llhertv St.. New Yerk. 




DREDGING AND DITCHING MACHINERY 
The latest, most extensive, and snccessfal machi- 
nery, now In practical operation at Lake Fuclno. With 
scale drawings andderafls, showing construction, opera- 
tion, and economy By M. A. Brlesse, M. E. A most 
excellent and valuable paper upon the subject. Con- 
tained In SCIENTI FlC AMERICAN SUPPLEMENT No . 
8. Price 10 cents. To be had at this ofQce and of all 
News Agents, 




THB 



TBIDE ENGINE. 



Noiseless In operation— Perfect 
In workmanship— all light parti 
of Cast Steel. 

Every Engine Indicated, and 
valve corrected to give the high- 
est attainable results. 

Warranted superior to any 
semi - portable Engine In the 
market. 

Send for Price List and Clr. 
cnlar. 

Hekbuan & Hbrchel- 
BODV M'f'b. Co., 

Dayton, Ohio. 



DO YOTT ^^^^ ""^ female. Send your ad- 

waivirp ^^^^ and get something that will bring 

■mrr<.\?TntT yo" '" honorably over *150 a month 

MIINHiY ""'^- Inventor's Union, 173 Green- 

aM.\jiAiu J. ^ich Street. New York. 



A WEEK to Agents, Old & Yoang, Male & Fe- 
male,ln their locality. Terms & OtJTFITFREK. 
Address P. O. VICKERY & CO.. Augusta, Me. 



CELEBRATED FOOT LATHES. 




Foot Power Back -geared Screw 
Lathes, Small Hand and Power Plfiu- 
ers for Metal. Small Gear Cutters, 
Slide-rests, Ball Machines for Jjdthes, 
Foot Scroll Saws, light and heavy. 
Foot Circular Saws. Just llio 
thing for amateurs and arti- 
Hans, Selling everywhere. Send for 
Illustrated Catalogues 

N. H. BALDWIN, Laconla.N.H. 



WITHERBY, RUGG & RICHARDSON, Man- 
tifacturers of Woodworth Planing, Tonguelng, 
and Grooving Machines, Daniel's Planers, Richardson^ 
Patent Improved Tenon Machines, Mortising, Mould- 
ing, and Re-Saw Machines, and Wood-Working Ma- 
cblnery generally, 26 Salisbury Street, Worcester. Mass. 
(Shop formerly occupied by R. BALL & CO.) 

L. B. WITHXBBT. 8. J. BUeO. S. M. BIOHABDBON. 



VELOCIPEDE CARRIAGES, OF LIGHT CON- 
Btructlon, fast speed. Worked by hand cranks; 
also by foot treadles. IlluBtratedln SCIENTIFIC AMK- 
RICAN SUPPLEMENT No. S. To be had at this office 
and of all news agents. Price 10 cents. 



STEEL CASTIJVG8. 

Solid and Homogeneous Onaranteed tensile strength, 2b 
tuna to square Inch . An Invaluable substitute for expen- 
sive forglngfl. or for Caat Iron reqnIrlnBr Treat strength. 
Send for circular and price Hat to CHESTER STEEL 
CASTING CO., Evelina St., Phllaatlohla. Pa. 



THE 




) 

The Cheapest and Best Portable 
Engine offered to the Public. 

Price, 4 Horse Power »3(I0 

" 6 •• '• 400 

" 1 " " 475 

•' 8H " " 540 

•' 12 " " 125 

" 15 " " 800 

Price of Stationary Engines: 

Without Boilers. 
4 Horse Power fl50 

6 " " 175 

7 to8X Horse Power 2S5 

12t0 15 " " 300 

Send for lUnstrated Circular 
and Price List. 

H. B. BIRELOW & CO.. 
New Haven. Conn. 



FOREIGN PATENTS 

AND 

THE CENTENNIAL. 

There Is no doubt that our Centennial Exposi- 
tion will attract to our shores multitudes of repre- 
sentative people from all parts of the world, and 
they will take home with them many of our best 
Improvements to Introduce into their own manu- 
factures. 

An unusual opportunity will be offered for sell- 
ing to these people such foreign patents as have 
been secured on good American inventions in the 
respective countries from which these visitors 
come. 

At the reduced prices for which patents are ob- 
tained abroad, our people will lose a chance not 
likely to occur again, if they do not avail them- 
selves of the opportunity of securing their inven- 
tions in foreign countries at once, so as to have 
their patents ready to negotiate the coming sum- 
mer. 

For cost of patents in the different countries and 
the conditions on which they are granted, send for 
pamphlet containing full information. 

Address MUNN & CO., 

37 Park Bow, New York. 
Branch Office, cor. F and 7th St«., 
Washington, D. C. 



MACHINERY. 

IKON k WOOD WOEKING MACHINEBY 
OF BVKBT DESCBIPTION. 

Cold Boiled Shafting. 

HANOBBS. PtJLLKTS, COUPLINGS, BELTING, 
kc. Send for IllnitrateaCataiogne and Price List. 

eSOBOB PLACE, 

131 Chambers ft 108 Beade Bu. R. T. Cltt . 



Machinists' Tools, 

All sizes at low prices. E. OOULD. Kewark, N. J. 



PATENT DOUBLE ECCENTRIC CORNICE BRAKE. 
Manufactored by THOMAS & ROBINSON, Cincin- 
nati, O. Send for Circulars. 




MnflD h Go's. Pateit Offices. 

Established 1846. 

rhe Oldest Agency for Soliciting Patents 
in the TTnited States- 



TWENTY-NINE YEARS' EXPERIENCE, 

raORE PATENTS have been secured through 
thiB agency, at home and abroad, than through any other in 
the world. 

They employ as their asBistants a corps of the most ex- 
perienced men as examiners, specification writers and 
draftsmen that can be found, many of whom have been se 
lected from the ranks of the Patent Office. 

SIXTY THOUSAND inventors have availed 
themselves of Munn & Co.'s services in examining their in- 
ventions, and procuringtheir patents. 

MUNN & CO., in connection with the publication of the 
Scientific American, continue to examine inventionp, 
confer with inventors, prepare drawings, specifications, and 
assignments, attend to filing applications in the PatentOffice, 
paying the government fees, and watch eacn case step by 
step while pending before the examiner. This is done 
through their branch office, corner F and 7th streets, Wash- 
ington. They also prepare and file caveats, procure design 
patents, trademarks, and reissives, attend to rejected cases 
(prepared by the inventororotherattorneys), procure copy- 
rights, attend to interferences, give written opinions on 
matters of infringement, furnish copies uf patents, and, in 
fact, attend toeverybranch of patent business both in this 
and in foreign countries. 

A special notice is made in the Scientific American ol 
all inventions patented through this Agency, with the name 
and residence of the patentee. Patents are often sold, in 
part or whole, to persons attracted to the invention by such 
notice. 

Patents obtained In Canada, England, France, Belgium, 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted at prices greatly reduced from former rates. Send 
for pamphlet pertaining specially to foreign patents which 
states the cost, time granted, and the requirement for each 
country 

Copies of PatentH. 

Persons desiring any patent issned from 1836 to Novem- 
ber 26, 1867, can be supplied with official copies at a rea- 
sonable cost, the price depending npon the extent of draw- 
ings and length of specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the drawings 
and specifications, may beh&d by remitting to this office $1 

A copy of the clfllme of any patent Iseaed since 1886 wilt 
be furnished tor $1. 

When ordering copies, please to remit for the same as 
above, and state name of patentee, title of Invention, and 
date 01 patent 

A pamphlet containing the laws and fiiU directions f'cr 
obtaining United States patents sent free. A handsornely 
Dound Reference Book, gilt edges, contains 140 pages and 
many engravings and tables Important to every patentee 
and mechanic, and is a useful handbook of reterenceloi ev- 
erybody. Price 25 cents, mailed free. Adaress 
IfiUNN & CO., 
Publishers SCIENTIFIC AMERICAN 

37 Park Row, N. Y. 

Branch Offick— Comer F a"d Ttb Street*, 
Washington, D.O. 
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?1.00 a line. 
5 cent* a line. 



Back Pave - • - 
Inside PaKe - - - 

Bni/ravings may hmd advertisements at the same rate 
perline,by measurement, as the letter press. Ad- 
vertisements must be receivedat publieation office as 
early as Friday morning to appear in next issMe. 



The Tanite Co., 

STROUDSBURG, PA. 

EMERYWHEELS&GRINDERS 

GENERAL. AGENCIES.-C. C. Champlln, 152 
Lake St., ChloaKO; Shearman & miles, E09 Arch St., 
Phlla.; Atlas Works, Indianapolis ; Edwin Pine, Grand 
RapldB, Mich.: H. P. Gregory & Co., 14 First St., San 
Francisco; J. w. Cole, Box 84, Columbus, O. ; Dalley & 
Wilson, Louisville; E. Andrews, Wllllamsport, Pa.; 
Krie City Iron WorKS, Charlotte, N.C. ; MIddleton Bros., 
Atlanta. Ga,; Macey, Brown & Sweeney, Nashville; 
Geo. Page &. Co., 5 N . Schroeder St., Bait.; C. Black* 
Co ,Hamllton.Ont.;E.T. Kennedy & Co., St..) ohn.N.lJ. 



PASSENGER ELEVATOR 

FO R S A LE. 

One of Otl8 Bro's Passenger Klevators. In complete 
order— taken In exchange for one of our ^ater Eleva- 
tors. Will be sold cheap to any one wanting such a 
machine. WM. E. HALE & CO., 

Manufacturer of Water Elevators, 

56 Park Place, New York. 




and Shaped Diamond Carbon Points, Indispensable for 
Traelng Emery Wheels, Grindstones, Hardened Steel 
and Paper Calender Rollers, Drilling, Planing, Moulding, 
and Sawtng Stone. J. DICKINSON,64NaBsauSt.. N.V. 



'3700^^PR£M/UMS. 



WS./(B i/5S^Soi^i, 



fiUlOO to be divided amonv (he six 
most Buccessful growers who shiill 
produce the lanrest quantity from 
1 lb. of KUBY and ALPHA. 
potatoes. Price of each, $1.00 per lb. 
CENTENNIAL PREMIUMS. 
S150 to be awarded for the best 
tollection, one peck each, of Dota- 
toi B i ntroduced by us since ISGJ 
WSO for the best imd n.ostprom- 
isinK seedlings raised this year from 
Prinirlea Aj'brldlzed Potato 
JSeed. The collections for which 

_ _ _ the lust two Dremiuma of $200 are 

offered wiin»o"eAliibited at the Centennial Exhibition, 
in Fhiladelph a, m #ctober, and premiunrs will be 
awarded by the.r committee. For conditions and full 
particulars send f r circi'ar. mailed irtetoall. 

HIIhh's f llusr rated Seed ('utiilogue it: Ama'eur's 
Guide lo the Flower A Kitchen Garden. lOO naprett. 35ctB. 
IIIlMB*a £turdener*B Almanncana Ainiiif/ul futn- 
till IK t>i' finrihit, Fi'1,1 und Flnircr >^tf'ls. 116 pages, beauti- 
fully illustraled. mailed to all applicants inclosing 10 cts. 
BIIhh's IlliiHlrated Potato Cntiiloiriie contains 
a descriptive list of all the new varieties recently intro- 
duced, with manyother desirable sorts, also much u^ful 
iniormali -n upon their cultivation. 32 page^, 10 cents. 

B. K. BLISS Sl sons, 

P.O. It OK No. 5718. 34 Barclay Ht..N. T. 

Prlngle's Hybridized Potato Seeds In pkts.of 25 seeds.sOc. 



LORD WELLINGTON waspne of foureqgines 
of similar design, which were manufactured In 
iHi'j and 1813, at Leeds, Bogland, and claimed to be the 
first commercially sucQeE^^riocomotives used on any 
railway, running for nmny years from the MIddleton 
Collerfes to Leeds, drawing thirty coal wagons, tt a 
speed of %;}(: miles per hour. A stereoscope picture of this 
LocomotVve will be gent, post paid, on receipt of 25 cts. 
Publlohed by L. L. WHITLOCK, Correspondent and 
Advertising Agent of the Iron Age. Post Office Box 
:«8, New York City. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W. B. FEillLH, V. Pres't. I, I, ALLEH, Pres'l 
I, B, PHECE, sec'y, 

HA.BTFOBD, 03HS. 



Working Models 

And Experimental Machlnerj, Metal or Wood, mads to 
order by J. F. WEBKEB.(B Center St., N.T. 



h 



Niagara 
Steam Pump Works 

EBTIBLIBEKD 1B63. 

CHARLES B. HARDICE, 

No. 28 Adams Street, 

BROOKLYN, N. IT. 



So Long as They Live, 

Bvery family can have, at coot, BUSS' PATENT FIRE 
KINDLING PELLETS. On receipt of one dollar, I will 
bend, by return mall, a Mould Press, wltli full Instruc- 
tions tor making the Pellets, and a Family Patent Rlgbt 
to make and use these unequaled Fire Klndlers. Over 
800,000 Pellets have already been sold. A boy or girl can 
make tbem. Sample rolls of Ten Pellets, ready for use, 
sent post free, on receipt of 20 cents. Send 1 cent stamp 
for circular. Address 

E. BVi^S, PlTKNTIE, 

Springfield, Ohio. 




Upright 
Stationary Engines, 

strong, Simple, Safe, and Sei^ 

vioeable I 

4, 6, and 8 Horse Power. 

GRIFFITH & WEDGE, 
ZanesvUle, Ohio 



mTsmcEBmsLomif. 

FIRST PREMIUM AWARDED 

AT PARIS & VIENNA. 

THOU S A NDS IN USE BO TH 
INTHIS COUNTRY & EUROPE. 

SPEED 0NLYI00ro250 m.,,MIN. 

SAVES HALFth.POWERus.obv FAN. 
RHMMMOTS MFHS.COHNERSVILLE IND. 

S.S.T0WNSEND3I.LIBERTYST.N.Y.CENHA&T. 




These arc the be»^t 
and most economical 
goods; impervious to 
dampness, heat and 
cold. Send for snm- 
ples to B. E. IIALK 
& CO., 56 and 58 Park 
Q Place, New York. 



Iron Planer, 

Second Hand— will plane 41 Inches wide and IIM teet 
long ; weight about 13,000 lbs. Price 9700. Also, a num- 
ber of SECOND HAND LATHES, In good condition. 

Address 

Niles Tool ^NTorks, 
Hamilton Ohio. 





REYNOLDS & CO., 



145 BAST ST^ NETT HAVEN, CT., 

MANUFACTURE 
Iron and Steel Set Screws, Round, Square, and Hexagon 
Head; Machine and Cap Screws; Piano, Knob, and Lock 
Screws; Machine, Bridge, and Roof Bc^ts, Bolt Ends, 
Blanks, Nuts, Washers, etc., of every description. 
Bend for Price List. 



Pb] 



GENUINE 



•Q.«[iri]iMB 



The Standard-Best Stock-Finest Finish. 

HANUTAOTUBID ONLY BT 

P. ABTHUB BBOWW * CO., FUhervlUe, W.H. 



DAMPER n Tl C T* ^^^ LBVBR 

REOULATOBS Xl X QAOE COCKS. 
nUKRILiL. & KEIZER. 44 Holllda7 8t.,BaU. 



BUILDERS 



lead for Catalogue of Books* 
[Bicknell & CO.,37Warren,N.T 




Address JOHN A. xtOiiBUNG 8 SONS, Manufactur- 
ers, Trenton, N. J., or 117 Liberty St.. New York. 
Wheels and Rope for conreylng power long distances. 
Send for Circular. 



DITCHING AND EXCAVATION. 

Machines from two horse power upward— digging all 
sizes and deptha— saving from SOO to 700 per cent— sim- 
ple, easily worked and kept In order. For Circulars, 
address RANDOLPH BROS., P. O. Box 2209, or 111 
Broadway, New York. 



Pope's Lathe. 




I 

Lathe $9.00 

Foot Power or Pulleys 6.00 

Scroll Saw - - - 5.00 

POPE n'F'G CO., 4S Hieb St., Boaton, 

mass, ^^ Send for circular. 




$5 a year by mail, post-paid- Send 10 cents for Specimen Copy. 



'Lomm J'rtctd ntl BB3T," 



^^"^Do Year Own Printing! 

* ^^ (b O fret for cards, lab«U, envelopes, etc. 
*P O Larver siees for larf^r work. 

UBlneoa Men oo their printinir and idTertla- 



BuBlneM Men do their printing and idTertla- 
ing, save money and increase trade. PleaiuK asd 



JlL^S^JPF^ profit in Amateur PrlBtlnc. TheOirls 

^egjsel^' 



VkVQ^^^* great fun and nuie money fMt nt 
'VJf Sprinting. Send two •bunp. for full cata- 
logue ofpreue|,tvp«,ete.,to the HannflKtann, 
KIXSEr A CO., M ciMe% C*aa, 



TO ILLUSTBATE AND DESCRIBE the many 
interegtiiig themes and objects presented In the 
Oreat Ckntenniai. IntkbnationalExposition 
or 1876, and also to meet the wants of that large 
class of readers who desire an increased supply 
of Scientific Information, particularly of the 
more Technical and Detailed character, we shall 
Issue a SPBCIAI. prrBucAiioN, entitled the SCI- 
ENTIFIC AMERICAN SUPPLEMENT, to be 
printed weekly duringr the Centennial year of 
1876, and, perhaps, permanently thereafter. Each 
number will hare sixteen large quarto pages. 
Issued weekly, printed in the best style, uniform 
with the SCIENTIFIC AMERICAN, but sepa- 
rately paged. 

The SCIENTIFIC AMERICAN SUPPLEMENT, 
in addition to the special matter pertaining to the 
International Exposition, will embrace a yery 
wide range of contents, covering the most recent 
and valuable papers by eminent writers in all 

THX FSniCIPAL DKPAKTMXNTB OV BOIXIlOa AND 

DBarm. KBOwumoa, to wit : 

I.— Chemistry and nietallarKy.— Embra- 

cine New Cbemlcal Diacoverles, ImproTements, 
ana Procesees, with eograTlnKs. New Proceagea 
of Working Iron, Steel, Lead, Copper, Oold, Silrer, 
and the Varloua Metala, with engravings of New 
Apparatna, New Information, etc. 

2.>-niechanlcs and Enclneerlne.— The 

latest and best papera upon Bteam Engineering, 
Railway Engineering, Mining, and CItU Engineer- 
ing, HQl work. Textile Indnatry, wltb engravings 
and working drawlnga. 

3.— Electricity, IilBbt, Heat, Sound.— 

Lateat Improvements In Telegraphy. Telegraph 
Engineering: Improvements In Galvanic Batteries, 
Electric Knglnea, New and Dseful applications of 
Electricity lb the Arts, with engravings. 
4.— ArclUtecture.— Examples <» the best New 
Btooetares, wltb details and drawings. 



5.— TechnoIOEy.— New and UseAil Inventions 
and Discoveries relatlngto THE ABTS ; Improve- 
ments In Photography, Printing, New Implements, 
New Machinery, New Processes, New Recipes, Im- 

Erovementa pertaining to Textile I ndastry, Weav- 
ig. Dyeing, Coloring, New Industrial Products, 
Animal, Vegetable, and Mineral— with engravings. 

6.— AerlcDitnre, Botany, and Hortlcnl- 

tare. — New and UseftiJ Information in all branches 
of Agriculture . De8crlj)tlonB of New Plants, Trees, 
Shrubs, and Flowers, New, Useful, and Interest- 
ing Facts in relation to Cultivation, Propagation— 
with engravings. 

T.— Rural and Honaebold Economy.— 

The Latest Information concernl ng Building Mate- 
rials, New and Valuable Recipes, and agreat varie- 
ty of MlscellaneoDS Information pertaining to Ru- 
ral and Household affairs— with engravings. 

8.— materia Kledlca, Tberapentlc*, 
Hygiene. — Exhibiting the progress of Medical 
Bclence In various branches: New Medicinal pre- 
parations. New Health Appliances, and much In. 
teres ting Information. 

9.— Natural History and Zoology.— The 

Latest Investigations, Discoveries, and most Inter- 
esting Information In this department of Science. 

10 & 1 1 .— iaeteorolOKT« Terrestrial 
Physics, GeoBraphy.— Accounts of Interest- 
ing Atmospheric and Terrestrial Phenomena, Tra- 
vels, Explorations and Discoveries, etc. 

12.— GeoloEy and nilneralOKy.— The Latest 

and most Interesting Qeologlcal Investigations 
and Report!, and New Discoveries. 
13.— Astronomy.— Recent Interesting Discover^ 

les and Information, with Reports of Astronomical 
Phenomena, Progress, Newlnstmments, etc. 

TERRIS t— Scientific American Supple, 
ment. One year, post-paid, 16.00 ; hall year, tiM 
three months, {1.25. Three copies, one year, 
$13. Ml five copies, 130.00! ten eoples, {38.00, One 
copy of SoiKNTirio Axxbica^ and one copy of 
SoixNTiFio AHxBiOAic BcrPLSKSHT, One year, 
post-paid, 17. OO. 



|y T. V. Carpenter, AdTertlslng Agent. Addtes 
Box 773, New iork cit y. 

NOYE'S 

Mill FumlshlnglXrorks 



They make Burr 
s, Fackers.Mtll 



are the largest In the United States. 

Millstones, Portable Mills, Smut Machines, . 

Picks, Water Wheels, Pulleys and Gearing, apeclall} 
adapted to flour mills. Send for catalogue. 

J. T. NOTE & SON, Buffalo, N. Y. 



THE BEST INJECTOR 

Fsr I^seomotlTe and Statlsnary BsUsrs. 

FKIEDMAMN'S FATBHT. 

OTsr 10,000 Msw In Vae Hers and la Bars»s 

Throws more and hotter water, with less steam, tbaa 
any others . It has two Waterways, fixed Moztlea, and bo 
movable parts to get out of order 

MATHAH Oc DBEYFI78, Bole Humtsctorera, 
108 Liberty St., Msw Tark. 
^F' Bend tor Catalegne. 



Portland Cement, 

From the beat London Manntactnrers. for sale b* 

JAMEB BRAin>.S6 Cliff St. , N.T. 

A Practical Treatlf e on Cement fnmlshed for as cents. 



Sbaefler Sc Budenberg, Magdeburg, Germany.- 
Steam-Hydraulic Gauges, etc. Sole depot, 

W. HEUERMANN, 4 Cedar St., N. Y. 



R 



O G B R S ■ TANNATE OP SODA BOILER 
SCALE PREVENTIVE JOS. O. ROGERS A CO., 

Madison, Ind. 
~ Bend for book on B Her Incrustation. 



Address MTJW ft CO.. Fablishers, 37 Park Bow. VewTork. 



The NILES ENGINE. 

The LATEST and the BEST. Engine Independent 
from holler on the same base. 2, 4, 6,8, and 10 Horse 
Power. Warranted the best Semi-Portable Engine in 
the United States. Send for Illust rated Price List. 

Niles Tool Works, 

Hamilton, Ohio. 



For showing Heat of 
Ovens, Hot Blast Pipes , 

Boiler flueSj^uper-Heated Steam, Oil Stills, &c. 

HENRY W. BULKLEY, Sole Manufacturer. 

149 Broadway, New YorK. 



Pirrometers. 



IRON PLANERS, 

ENGINE LATHES, DRILLSjftc. Send for Price List. 
NEW HA^N MANUFACTUttlNG CO., 
New HaTen. Conn. 



THE HATIONAI. 

Steel Tube Cleaner. 



For 
Cleaning! 

Boiler 
: Tubes. 




Bend for 



Adopted hyir. 8. Mavy. For sale by aei 
Circular. 
WOW-COMB UBTIBLB BT EAM BOILEB ft PIPE, 

COVERIVa 

TTITH " AIB SPACE" imPROTBIIIENT. 

Savea 10 to !0 per cent. CHALMERS BPENCE CO. 
foot E. »th a.. N.Y. ;1802 N. 2nd St.. St. Lonla, Mo. 



THE 




0^ 



For 1876. 



The Host Popular Scientific Paper in 
the World. 

Thihtt-Fihst Tbak. 

Only tSM a year including Postage. 

^^Send 10 cents for Specimen copy. 

THE SCIENTIFIC AMERICAN, now in its 3l8t 
year, enjoys the widest circulation of any weekly 
newspaper of the kind in the world. A new vol- 
ume commenced January 1, 1876. Published week 
ly. Now la the time to subscribe and to form 
clubs. 

The CONTXiiTB of the SCIENTIPIC AMERICAN 
embrace the latest and most interesting informa- 
tion pertaining to the Industrial, Mechanical, and 
Soientlflc progress of the world; Descriptions, 
with beautiful Engravings, of New Inventions, 
New Implements, New Processes, and Improved 
Industries of all kinds ; Usefu] Notes, Recipes, 
Suggestions and Advice, by Practical Writers, for 
Workln^men and Employers, in all the various 
arts. 

ETBRY NTTMBBB contains sixteen large quarto 
pages, elegantly priated and Illustrated with many 
engravings. The year's issue contains 832 large 
pages, equal to four tiiousand book pages, at a cost. 
Including postage, of only $3.20 a year to the sub- 
scriber. 

Engineers, Meohanios, Telegraphers, Inventors, 
Manufacturers, Chemists, Photographers, Physi- 
dans, Lawyers, Clergymen, Teachers, and People 
of all ProfesslonB, wiU find the SCIENTIFIC 
AMERICAN most useful and valuable. Its pages 
teem with interesting subjects for thought, study, 
and conversation, and are an unfailing source of 
new and instructive information. As an Instruc- 
tor and Educator, the SCIENTIFIC AMERICAN 
has no equal. It is promotive of knowledge and 
progress in every community where it circulates. 
It should have a prominent place in every House- 
hold, Readlng-Room, and Library. 

^"Specimen copies sent, prepaid, on receipt of 
10 cents. 

TERMS OF SUBSCRIPTIONS— P08TAGE 
PAID BY VS. 

One copy Scientific American, one year $3.20 

One copy Sclentiflc American, six months . . 1 , 60 
One copy Sclentiflc Amerlcan,three months 1,00 
One copy Sclentiflc American and one copy 
Soientlflc American Supplement, both 

for one year, post-paid 7.00 

One copy Scientific American, one year, 

and one copy Science Record 5,20 

^^We make a liberal dlsooiint and give advan- 
tageous premiums to chose who form Clubs or 
procure Subscriptions. A beautifully illuminated 
Subscription List, also Prospectus and Rates, sent 
tree. Address 

MUNN & OO. 

tT PARK ROIV, NB1« TORK 



The " Scientific American " is printed with 
CHAS. BNC JOHNSON & CO.'S INK. Tenth and 
Lombard Sts., Philadelphia, and S9 Gold St. New York 
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